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ADJ. 1 - TIMING & ADJUSTMENT OF DRIVE SHAFT ASSEMBLY 


FIG, 1 - DRIVE SHAFT HOME POSITION 


Rotate the drive shaft until the stud on ee Se ee 
the add release cam is facing up and to , x 

the front of the machine. Then engage the 
clutch with the add release cam so the 
clutch dog is toward the front of the 
machine and engaged with the clutch 


release dog. Add Release Stud 
J 
Clutch Dog chuteh 
FIG. | 
FIG. 2 - DRIVE SHAFT BACK-UP Delve Stet 


PAWL Rebound Cam 


Ng 
With the drive shaftin home position, 


the drive shaft back-up pawl is to 
have .010" to .020" clearance to the 
drive shaft rebound cam. To adjust, 
rotate the eccentric. 


FIG. 2 


Clutch Release Deg 
/ 


Actuator 


FIG. 3 - ACTUATOR TIMING 


With the drive shaft in home position, 
the actuators are to be installed 
with their timing marks pointed 
straight up. 


\ 
Clutch 
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ADJ. 2 - SELECTING GEAR SHAFTS, SELECTING GEARS, & 


SQUARING CLUTCH DRIVERS 


Genevas 


Short Lonz 


os Selecting Gear Shafts 
4 x 
AN 
rs 
, Wide Hub 
4 
. 
NS 5 
<a 
x/ 
I 
Narrow, 
Hub | 
I 
| 
I 
| 
| 
| ee ‘4 
\ op 2 
\ 7 
Selecting Gears er, 


Squaring Selection Clutch Drivers 


SELECTING GEAR TIMING 


The two selecting gears on each 
selecting gear shaft are identified 
by their wide and narrow hubs. 
(The wide hub has its selecting 
arm groove at the inner end of 
the hub next to the gear teeth. 
The narrow hub has its selecting 
arm groove at the outer end of 
the hub.) A pair of these selecting 
gears are slipped on each selecting 
gear shaft with their hubs facing 
out and with their teeth aligned with 
the valleys on the genevas. 


SELECTING GEAR SHAFTS 


Starting from the right side of the 
machine, the selecting gear shafts 
are installed: #1 iong, #2 short, 
#3 long, #4 short, and alternately 
long, short through to #10 which 
is short, 


SQUARING SELECTION 
CLUTCH DRIVERS 


The squaring selection clutch 
drivers are installed on the end 
of the long and short selecting 
gear shafts as follows: 


The squaring selection clutch 
drivers on the long selecting 
gear shafts are to have their drive 
lugs slightly off center to the 
right and aligned with the valley 
of the selecting gears, 


The squaring selection clutch 
drivers on the short selecting 
gear Shafts are to have their drive 
lugs slightly off center to the left 
and aligned with the valley of the 
selecting gears. 
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ADJ. 3 - ACTUATORS AND GENEVAS 


FIG. 1 - GENEVA CLEARANCE 


There is to be .001" to .002" 
clearance between the genevas and 
the geneva transfer stops. To ad- 
just, raise or lower the actuator 
bearings as required. 


Note: Due to eccentricity of the 
genevas and actuators, the clear- 
ance is to be set to the highest 
side of the genevas. Check the 
adjustment on all ten points. After 
adjusting the actuator bearings, be 
sure to rotate the holding eccent- 
rics clockwise and tighten secure- 
ly. These eccentrics are not for ad- 
adjustment, but only to prevent the 
adjustment from slipping. 


Sp, Hg: 


Transfer Stop 


Actuato 


Bearing, 
N 


Genevas 


\, 
S NA 


PO 


Adjust 


FIG. 2 - ACTUATOR BACKLASH & 
DRIVE SHAFT END PLAY 


1. The actuators are to be free to 
rotate but are not to have more 
than .000" to .003" end play. 
To adjust, move the drive shaft 
as far to the left as possible. 
Then move the thrust collars 
rearward against the bearing 
plate and tighten the set-screws. 
Check to see that the actuators 
are free to rotate and that the 
set-screws do not contact the 
transfer pins. 


2, The drive shaft is to have NO 
END PLAY, must be perfectly 
free, and the miter gears are to 
have minimum backlash. To ad- 
just, loosen the set-screws on 
the miter gears (#3 miter gear 
is fixed) and move the drive 
shaft to the right until the #3 
actuator miter gear has mini- 
mum backlash. Tighten the 
drive shaft thrust bearing, and 
then move the adjustable miter 
gears for minimum backlash to 
the remaining actuator miter- 
gears. 


Set- Screws 


ing Screws 


FIG. 


l 


Th 
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ADJ. 4 - TIMING THE ADD-SUBTRACT GEAR SHAFT ASSEMBLIES 


Add - Subtract 
Gears 


Detent 
\ Centralizer 


pecial Assembly 


Vv 
Transfer 
Gears 
Add - Subtract 
Gear Shaft 


Add - Sub Gear 


Id. Croove---~-- 


The timing and assembly of the 
add-subtract gear shaft assem- 
blies is to be as follows: 


1. 


Starting with the #1 add-sub- 
tract gear shaft assembly, ro- 
tate the drive shaft slowly until 
the actuator geneva disc is 
under its geneva (to prevent 
rotation of the selecting gear 
shaft). 


. The detent centralizers are to 


have a valley straight up. 


- The add-subtract gears are to 


have a tooth straight up and 
in-line with the valley on the 
centralizers, 


The #1 add-subtract gear is to 
have its identification groove 
to the rear. The #2 add-subtract 
gear is to haveits identification 
groove to the front. Thenalter- 


on 


@) Valley Up~ pla 


Actuator 
Geneva 
Disc 


nately rear, front, for the re- 
maining identification grooves. 


No transfer gear on the #1 add- 
subtract gear shaft. Starting 
with a long transfer gear on 
the #2 add-subtract gear shaft. 
the remaining transfer gears 
are; #3 short, #4 long, and 
then alternately continuing-- 
short, long, short, long. 


. The valley between the teeth 


on the transfer gears is to 
align with the points on the 
genevas, 


- Two special add-subtract gear 


shaft assemblies are provided 
for the #11 and #12 add-subtract 
gear positions, The shaft on the 
#11 assembly has a groove just 
in front of the detent centralizer 
for identification. 
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ADJ. 5 - MULT CAMS CLUTCH RATCHET 


Mult. Cams 
poe Clutch 


With the coupling drive lug for the 
mult cams clutch shaft facing up 
(small end of taper pin up), the 
ratchet for the mult cams clutchis 
to have its slotted hub engaged on 


Drive Lug ~ 
aise Mark °F 


\ Mult.Cams 
Clutch Shaft 


\ “Slotted Hub 
\— Drive Pin 


the drive pin with the hub facing 
out and the timing mark on the 
ratchet tooth facing the rear of the 
machine. 


ADJ. 6 - BACK TRANSFER CLUTCH DRIVE TOOTH 


' Dial Reset Cam 


ve Shift Setting Eccentric 
RS t —(Notch) 


ey \ 

\ SN. \ 
Shift Setting & 4 S : 
Dial Reset Shaft ; Gi 
YO 


With the machine in home posi- 
tion and looking at the shift setting 
and dial reset shaft from the right 
end, the back transfer clutch drive 


Jt Drive Pin 


G Clutch Drive Tooth 


ws \ INSET 


C} (Showing Alignment of Parts) 


tooth is to engage the drive pin 
so the tooth is facing down and to 
the rear in respect to the notch 
on the shift setting eccentric. 


1-6 FRIDEN CALCULATOR/ADJUSTMENTS 5-2-4 
TIMING & ASS 


ADJ. 7 - MULT UNITSHIFT TOOTH 


With the drive shaft in home posi- 
tion, the mult unit shift tooth is to 
be aligned with the left side of the 
mult unit shift shaft; and the tim- 
ing mark is to be aligned with the 
right side of the shaft. To time, 
loosen the upper bearing support 
bracket and disengage the miter 
gear. Then rotate the mult unit 
shift shaft until the shift tooth and 
the timing mark are positioned as 
shown, 


eo Frame 
Allen Screws 


He--No End Play 


No End Play >» Miter Gears 


ty 
1‘ 


Shift Drum Shaft 


/ 
“Snift Setting & 
ial Reset Shaft 


With the drive shaft in home posi- 
tion, the dial reset cam is to be 
timed so the frame edge is center- 
ed between the timing hole and the 
cam edge. Also, there is to be NO 
END PLAY in either the shift 


_ Mult Unit 
“Shift Drum 
Shift Tooth —~ 
Aligned — Timing 
With Shaft -y Mark 
s — Aligned 


r Hole 


Dial Reset Cam — Frame Edge 


_ 


ge Cam Edge 


Shift Setting & Dial Reset Shaft 


drum shaft or the shift setting 
and dial reset shaft. To time and 
adjust, engage the miter gear on the 
shift setting and dial reset shaft 
with the miter gear on the shift 
drum shaft as shown. 


4 
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ADJ. 9 - TRANSFER TOOTH AND RESTORE ARM 


Detent Ball 
\ 


\ 
FIG. 1 - TRANSFER RESTORE ARM Wf 


The transfer restore arm must fully Bearing Plate 
restore the transfer pin to its detented 
position. To adjust, form the transfer 
restore arm for minimum clearance to 
the bearing plate. 


ZZ 


Transfer Pin 


Minimum 


Transfer 


P Restore Arm 
Note: These parts are easily cracked or 


broken if formed excessively. Use ex- 
treme care when making the adjustment. 


FIG. | 
Approx 
Equal 
Short Approx. 
~* Equal 
FIG. 2- TRANSFER TEETH CLEARANCE Transfer oe 
ca 
The transfer teeth on the actuators 
must pass between the transfer 
gears and genevas with equal nda ‘ 
clearance at all four points. With apkane tor Long 
the long transfer gear held rear- Tooth Geneva 
ward, the tooth is not to pick up Front 
the transfer gear or the geneva. ‘\ Transfer 
To adjust, form the transfer teeth. i Tooth 
Transfer 
Gear 
Approx. Approx. 
Equal t*— Equal 


ADJ. 10 - TIMING OF DIVISION DRIVE GEAR & DIVISION IDLER GEAR 


FIG. 1 - DIVISION IDLER GEAR Pabewais a oe 
To install the division drive gear and 
the division idler gear, have the machine 
in home position and position the two 
gears So their timing marks are aligned. 
Then align the drive shaft taper pin hole 
with the hole in the drive gear hub so 
the pin can be driven in from the top. 
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ADJ. 10 - TIMING OF DIVISION DRIVE GEAR 
& DIVISION IDLER GEAR (Cont.) 


FIG. 2 - DIVISION CONTROL GEAR ieaniing Gam 
* 


When the division control gear is in *% 
home position (notch on gear seated over i a ee 
stop pin), the high point of the division F ae by 
throwout cam is to be pointed downward “*P Pin ~ 
and the flat side of the disabling cam 
is to face the front of the machine. YF 

“E 
Note: Install the taper pin from the hc 


~“ 
bottom side of the division control gear. Div Throwout Cam 


Div Coftrol Gear 


FIG. 2 


Gate Power Set 
Cam & Gear 
Minus Gate Bellcrank 


/ 
FIG. 3- GATE POWERSETCAM& GEAR Plus Gate Bellcrank / 


The roller on the minus gate bellcrank / 
MUST fit in the notch on the drive cam 
so the roller will be immediately picked 
up on the first motion of the drive cam. 


2 
Note:The timing marks on the division ee 
drive gear and the gate power set cam / 


and gear are to be ignored for this Drive Camm 
adjustment. 


\ 
Div Drive 


Gear 
FIG..3 
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ADJ. 11 - BACK TRANSFER PROGRAM UNIT 


fr Detecting Levers 
| — Retainer Strip 


~~ Unit Frame 
Approx. 
Parallel 


7 
Selecting Arms 


. Check to see that the stop lips 


on the selecting arms are all 
aligned. If not, form the stop 
lips forward or rearward as 


. Engage the back transfer se- 


lecting arm stops with the teeth 
on the back transfer sector 
gears so the top edge of the 


necessary. selecting arm stops are ap- 
proximately in-line (parallel) 
2. Check to see that the sensing with the stop lips on the select- 
disabling bail is parallel to ing arms. 
the unit frame and touching 
the back edge of each detecting 
lever. 


Carriage Shaft Gear 


ADJ. 12 - CARRIAGE SHIFT GEARS 


everse Gear 


shift drive gears and the rear 
bearing plate are aligned, and 
the reverse gear is in place; 
install the shift idler gear with a s 
tooth of its small gear up. Next, \ 
install the carriage shift gear 
with its lugs parallel to the top 
of the bearing plate. 


R 
When the timing marks on the 
! 
| 
| 
| 


/ 


\ 
Shift Idler Cer 


\ 
Shift Drive exis 
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\DJ. 13 -FULL CAPACITY UNIT 


SO Full Capacity Drive Wheels 


Short Hub On Lett -4 Countersunk For 


Identification 
Short Hub On Right-. \ 


an 


ma 
~~ Transfer Disc 


x 
“ Transfer Drum 


#1 


Sector Gear 4 
\ 


Transfer Disc = 


Centert | ‘\ Transfer 
Tooth Aligned Stop 


With Center of Lug 


INSET B 
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ADJ. 13 - FULL CAPACITY UNIT 


TIMING OF 20th and 21st DIALS 


With the 20th and 21st dials at 
zero, the three notches on the full 
capacity drive wheels are to be 
aligned as shown in Inset A. 


TRANSFER DRUMS 


The transfer drums are assembled 
on the shaft with the transfer discs 
to the right and with the lugs posi- 
tioned over the top of the adjacent 
transfer discs. The drums are 
identified by nickel or cadmium 
plating. The 1,3,5 and 7 drums 
are nickel plated while the 2,4,6,8 
and 9 drums are cadmium plated. 


SECTOR GEARS 
The sector gears are identified 
and assembled on their shaft as 


follows: 


#1 position has a short hub with a 
spring stud on the hub side. Install 


1-11 


with hub on left side. #2 position 
has a short hub with spring stud 
on opposite side of hub. Install on 
shaft with hub facing right side. 
#3 thru #8 have long hubs. Install 
on shaft with hub facing right side. 
#9 position has a long hub and a 
spring stud. Install with hub facing 
right side. 


TIMING OF SECTOR GEARS WITH 
TRANSFER DRUMS 


With the transfer stop positioned 
Over the #1 transfer disc and the 
lugs on the transfer drums tight 
against the ends of the transfer 
discs, the bottom tooth on the #1 
sector gear is to be aligned with 
the center of the lug on the #1 
transfer drum as shown in Inset B. 
The remaining sector gears are 
to be meshed with the transfer 
drums so the bottom tooth on each 
sector gear is aligned with the bot- 
tom tooth on the #1 sector gear. 
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ADJ. 14 - TIMING & CLEARANCE OF THE MULT-SQ. DRIVE IDLER 
Mult. Squaring Drive Idler Gear . GEAR 


Brackera! Equal 
Clearance — Equal 


\ Clearance 


Mult. Initiator Segment Gear ee 


L_Detent Arm | F ; 
LeEccentric 


1. With the drive shaft in home positions, and the drive shaft 
position, the single tooth on the cycled, the teeth on the mult 


mult squaring drive idler gear 
is to be centered in the bracket 
hole as shown in the Inset. 


. With the mult initiator segment 


gear in either of its two detent 


Squaring drive idler gear are 
to clear the teeth on the mult 
initiator segment gear with app- 
roximately equal clearance. To 
adjust, turn the eccentric on the 
detent arm. 


ADJ. 15 - PENDANT SECTOR GEAR TO TERMINATION SECTOR GEAR 


a Pendant Sector Gear 


rp Valley B 


_- —— Tooth A 


_-— ‘Termination Sector Gear 
pas 


With the termination operating link tooth A on the termination sector 
connected to the unit restore lever gear is to be engaged in the valley 
and to the pendant sector gear, B on the pendant sector gear. 
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ADJ. 16 - MULT UNIT RESTORE GEARS 


Setting Pin Restore Cam 


With the #2 tooth on the restore 
gear in line with the center of the 
idler gear, install the setting pin 
restore cam so the tip of the cam 


Touching 
a 


7 Idler Gear 
Za 


ry Restore Gear 


is against the stud on the unit side 
frame. Then install the opposite 
setting pin restore cam so its tip 
is facing the same direction. 


ADJ. 17 - ALIGNMENT OF THE MULT UNIT BEARINGS 


Movable 
Bearing 


Bearing 


Before installing the mult unit, 
align the lower support shaft bear- 
ings until the shaft is perfectly 
free to move back and forth through 
the bearings without binding or 
hanging up. Then install the mult 


Lower 
Bearings 


Lower 


BS stg\ [ Support 
X \ Shaft 
AAs 


unit and align the movable bearing 
on the unit side frame until the 
unit is perfectly free to move back 
and forth across both support 
shafts without binding or hanging 
up. 


seal FRIDEN CALCUt 


\ 
End Tooth 


1. Escape the mult unit all the way 


to the left. 


- Rotate the parts counter clock- 
wise and engage lip A into the 
10th tooth space on the shift 
disabling ratchet gear. Lip B 
is to contact stud C and the 
finger on the decimal position- 
ing stop is to be aligned with 
the #4 tooth on the over select- 
ion interlock. 


. While holding the parts rotated 


in this position, engage the end 
tooth on the termination seg- 
ment gear into the 2nd _ tooth 


WR ADJUSTMENTS —3-0-64 


TIMING Wane 


— — —Shift Disabling Ratchet Gear 


— — — #4 Tooth 


hs ~ Finger (Dec. Pos. Stop) 


\ Over Selection Interlock 


_Term. Segment Gear 


- 
- 


~N 
TK 


Holding Screw 


space (between the 2nd and 3rd 
teeth) on the shift and selection 
positioning gear. 


. Keep upward pressure against 


the termination segment gear 
until the holding screw is tight- 
ened. 


. Install and engage the decimal 


dial so the gear tooth in line 
with the "5" is engaged in the 
valley between the Ist and 2nd 
teeth on the decimal positioninz 
gear. When properly timed, the 
dial will not rotate past 10 nor 
past 1. 
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ADJ. 19 - MOTOR 

FIG. 1 - LEFT SHIFT KEY LATCH 

The closing of the motor switch contacts Left Shift Key 

and starting of the motor is adjusted \ Shift Contact & 

to the left shift key; therefore, it isnec- felt Lug) We. Ee Assem. 


essary to adjust the latching of the left \ 
shift key prior to adjusting the micro 
switch. With the drive shaft in home 
position and the left shift key slowly 
depressed, the locking lug on the key- 
stem is to clear the left shift key latch oe ; a 
on the shift contact and levers assembly | 26 ain ya. wo "\ 
by .002" to .005", To adjust, loosen the eee Eee! 
screw and move the left shift key latch, \@ } 
When the drive shaft is half cycled, FIG. 1 

check to see that the key is held 

depressed. 


FIG. 2 - MICRO SWITCH & SLIP CLUTCH 


1. The micro switch is to close as soon Micro Switch 
as possible on depression of any 
operating key. To adjust, form the 
micro switch blade. 


‘N 
Slip Clutch MK Switch Blade 
\ 


2. When the slip clutch slips, it is to 
slip just long enough to bring the 
trip pin into position for contacting the 
switch link latch. This will open the , . 
micro switch and stop the motor. To / Trip Pin? switch Control 
adjust, form the lip on the switch “Poi Link 
link latch for approximately .030" Latch Melee 
clearance to the trip pin. Test under Booster 
power by catching the crank handle 
with the heel of your hand. Increase 
or decrease the clearance to obtain 
minimum delatch time. 


O 
/ 


FIG. 2 


Cantinnad Om Mave Daan 
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ADJ. 19 - MOTOR (Cont.) 


FIG. 3 - MOTOR SPEED -- MOTOR ALIGNMENT 


1. The drive shaft is to rotate at 490 
to 500 rpm, To adjust, open or close 
the governor points by means of the 
adjusting screw. 


\ 
\ 


2. The governor is to clear the brush 
holders by .010" to .030". To adjust 
move the governor. 


Motor -010 
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3. The motor is to be aligned for mini- 


mum vibration. To adjust, move the Rear 
motor, Screws 


FIG. 4 - MOTOR WIRING 


Black - White _/” 


Tracer 


— oe L. Commutator 


Let er _T | 
ell 


L Governor 
Points 


FIG. 4 


Brush - Front 


— Governor Brushes 
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ADJ. 1 - SELECTION 


FIG. 1 - SELECTING GEAR 
NEUTRAL CLEARANCE 


1. With the selecting arms in their 
fully restored position, the se- 
lecting gears are to clear the 
actuator segments with 60% 
clearance to the front and 40% 
clearance to the rear. To adjust 
form the selecting arm yokes. 


2. The selecting arm yokes must 
engage the selecting gears deep 
enough to prevent disengage- 
ment but without binding the 
selecting arms. To adjust. form 
the selecting arms up or down 
as required, 


Note: On machines with back trans- 
fer, less than 60% clearance on 
this adjustment will cause a pick- 
up on selection during a selection 
of 0’s, 


FIG. 2 - SELECTING ARMS 


After the selecting gear neutral 
clearance is adjusted as above, 
check each selecting arm for 
FREE movement, by pulling the 
selecting arm down and _ then 
slowly allowing it to restore 
while still holding the finger on 
the arm. If any bind or drag 
exists, check the selecting arm 
at the 7 points shown and form 
the armas necessary to free itup. 


Note: The support bars are to be 
perfectly straight. Not bowed up 
or down. 


FR 4 


OR ADJUSTMENTS ve 


y SELECTION 


ns 
Selecting Arms , selecting Gear 
A | 
c / 
\ / Actuator Segments 
7 


= 


8 ¢ 


ee As _Selecting Arm 
o i 


Support Bars 


FIG. 2 
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ADJ. 1 - SELECTION (Cont.) 


FIG, 3 - SELECTING GEAR 
ENGAGEMENT 


When a selecting gear is actuated 
by its selecting arm, the selecting 
gear is to engage the actuator 
segment with a 65% to 85% bite. 
To adjust, loosen the screw on 
each end of the square rod and 
move the keyboard forward or 
rearward with the eccentrics, 
Check the selection by using 2’s 
and 6’s, 3’s and 7’s, and 4’s 
and 8’s, 


Note: Once the keyboard is ad- 
justed it can be removed without 
disturbing the adjustment. Be 
sure to rotate the square rod at 
an angle to secure the adjustment, 


ADJ. 2 - KEYBOARD CLEAR 


FIG, 1 - MAIN KEYBOARD RELEASE 


1. With the machine in home pos- 
ition, the stud on the keyboard 
clear link is to have minimum 
clearance to the keyboardclear 
arm. To adjust, form the key- 
board clear link at offset A. 
Then by raising and lowering 
the column clear and lock keys, 
check to see that the selection 
release arms are free to re- 
position in the notches on the 
keylock bars as shown in the 
Inset. 


tw 


. With all 3’s selected inthe main 
keyboard and the keyboard re- 
peat key to the rear, cycle the 
machine in “plus” until the key- 
board clear link is at its max- 
imum rearward movement. At 
this point, the selectingkeys are 
to be released and the keyboard 
clear link is tohave some over- 
travel remaining. To adjust, 
form the keyboard clear lever 
link. 
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ADJ. 2 - KEYBOARD CLEAR (Cont.) 


FIG. 2 - BACK TRANSFER 
SELECTION RELEASE 


At the completion ofa back transfer 
operation, the back transfer gate 
is to be latched in the forward 
position with a 100% engagement 
of the gate latch arm on the back 
transfer selecting latch. To adjust, 
form the back transfer clear link. 


Note: After adjusting, check to 
see that the back transfer gate 
is delatched on a power cycle 
keyboard clear operation. 
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ADJ. 3 - DISABLING OF KEYBOARD CLEAR 


FIG, 1 - MULT KEY LATCHES 


The latch lips on the mult key 
latches are to be parallel to the 
mult keyboard top plate and aligned 
with each other so they have equal 
engagement with the mult keys. To 
adjust, form the latch lips as re- 
quired. Note: Once the latches are 
properly adjusted, do not change 
them as this will effect the latching 
point for the clutch release. 
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ADJ. 3 - DISABLING OF KEYBOARD CLEAR (Cont,) 
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FIG. 2 - MULT CLEAR KEY & KEYBOARD HOLD KEY 
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With the keyboard repeat key to 
the rear and either the mult 
clear key or the keyboard hold 
key is depressed and latched 
(but not held down), the lip on 
the disabling bellcrank is to 
latch under the release lever 
with a safe overlatch. To adjust 
for the mult clear key, form the 
disabling lever. To adjust for 
the keyboard hold key, form the 
keyboard hold key at the offset. 


. With the machine cycled in any 


operation that will cause akey- 
board clear, the blocking lip is 


to have safe clearance to the 
underside of the square stud as 
the keyboard clear link moves 
rearward, To adjust, form the 
blocking lip. 


. When the carriage clear key 


is depressed and the auxiliary 
clear key is latched down, the 
lobe on the clutch operating link 
is to move the disabling bell- 
crank downward, but not far 
enough to latch it on the re- 
lease lever. To adjust, form 
the disabling bellcrank. 
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ADJ. 1 - SHIFT GEAR CENTRALIZING AND UNLOCKING 
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FIG. 1 - SHIFT DISC CENTRALIZER 


There is to be approximately 
equal clearance between the shift 
locks and the carriage shift gear 
lugs. To adjust, turn the eccentric 


FIG, 2- ADJUSTABLE SUPPORT 


The shift locks are to be free to 
move in and out under the shift 
gear lugs with minimum clearance. 
To adjust, raise or lower the shift 
gear by rotating the support. Check 
the clearance on all four lugs. 


Note; The support must be pro- 
perly seated on the bearing plate, 
otherwise the adjustment will 
have no effect. 
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on the shift disc centralizer. 
Then rotate the shift gear and 
check the clearance under each 
lug. 
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ADJ. 1 - SHIFT GEAR CENTRALIZING AND UNLOCKING (Cont.) 
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FIG, 3 - UNLOCKING CAM 


1. In a shift operation, the lugs cam on the large roller of the 
on the carriage shift gear are shift unlocking assembly and re- 
to clear the shift locks with no tard Or advance the cam as 
less than .005" clearance. required, 

F : Note: Should the shift unlocking 

2. When the left shift key is : moe 
depressed, the left pin (left Pas emg’ BeHOra at aS ee 
shift unlocking pin) is to move travel, or if there is insufficien 
over the tail of the left shift clearance for the left pin to RASS 

. ; the tail of the left shift lock, 
lock with approximately .005" 3 it 
minimum clearance move the unlocking cam so i 

: contacts the smaller diameter 
roller on the shift unlocking as- 

To adjust, position the unlocking any. : 8 


FIG. 4 - RIGHT SHIFT LOCK 


To insure a right shift in multi- _ eae 
plication, there is to be .015" ; 
clearance between the right shift 
lock and the end of the right 
shift pin. To adjust, form the 
right shift lock, 
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FIG, 1 - STOP FOR SHIFT OPENING ASSEMBLY 


With the machine in home posi- 
tion, the shift opening assembly 
is to have minimum front torear 


FIG, 2-SHIFT ENGAGING LINKS 


With the machine in home position 
there is to be .003" to .005" 
clearance between the shift engag- 
ing link and the stud. To adjust, 
turn the eccentric as required. 
Adjust the other shift engaging 
link in the same manner. 


FIG. 3 - SHIFT CLUTCH 
CONTROLLER 


With the left shift key held fully 
depressed, the camming lip on the 
shift clutch controller is to clear 
the shift disc by .015" maximum. 
To adjust, form the camming lip. 
Adjust the right shift clutch con- 
troller the same wav. 


movement. (Minimum clearance 
between points 1 and 2.) To ad- 
just, move the stop bracket. 
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ADJ. 2- SHIFT ENGAGING AND DISENGAGING (Cont.) 


FIG. 4 - SHIFT DRIVER 
DISENGAGING 


With the machine in home posi- 
tion, manually raise the shift clutch 
controller to engage the shift driv- 
er into the shift disc; then allow 
the shift clutch controller to re- 
store. Next, release the main 
clutch and rotate the drive shaft 
by hand, Point 1 on the shift 
driver is to disengage from the 
shift disc and have .015" clearance 
from the shift disc. To adjust, 
form the disengaging tail outward. 
Test each shift driver (right and 
left shift and carriage clear). 


FIG. 5 - SHIFT INTERLOCK 


With a shift key held depressed 
and the drive shaft half cycled, 
there is to be no pressure and 
no clearance to the right and left 
shift clutch controllers. To adjust, 
form the interlock bracket in or 
out as required. 
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AD¢. 3 - RIGHT SHIFT DISABLING 
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With the right shift key held de- 
pressed and the carriage shifted to 
the extreme right, the first over- 
ride action is to stop the carriage 
shift and raise the right shift en- 
gaging link approximately .010" off 
the right shift stud. To adjust, turn 


“ r Disengaging Lever 
| 


~ Right Shift Stud 


me 
Aprox. .010 


the eccentric on the disengaging 
link as shown in the Inset. After 
adjusting, check to see that the shift’ 
engaging link drops freely over the 
right shift stud. Then recheck 
Adj. 8, Page 8-7 (Tab Shift Delatch- 
ing on Override). 
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ADJ. 1 - ENGAGEMENT OF THE CLUTCH RELEASE SLIDE LATCH 


Clutch Release Latch 
With the machine running under Pa (c) 
power in division (keyboard repeat : 
key to the rear), Lip C is to en- 
gage the front edge of the tail on 
the shift contact and levers assem- Clireh Release 
bly and prevent the tail from bounc- Slide Patchsoae= 
ing. To adjust, form the endoflipC. 


Shift Contact & ~~ 
Levers Assem. 


ADJ. 2 - OVERLATCH OF THE CLUTCH RELEASE SLIDE LATCH 


Clutch Release Slide 
Notch / Latch 
se ask 


With the division setting lever de- 
latched as shown inthe Inset, there 
is to be .020" clearance between Clutch Release 
the clutch release slide latch and _ Slide 
the edge of the notch on the clutch 
release slide. To adjust, move 

stud A. 
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Setting Lever 


Div. Setting 


INSET Lever Latch 


ADJ, 3 - CLUTCH RELEASE LATCH 
.010 To. 

With the division setting lever de- Clutch Release Latch {Short Of pecamtue 
latched as shown in the Inset, the SN Screw 4 \ 

clutch release latch is to just 
contact stud B. To adjust, move 
the clutch release latch forward 
or rearward as required. 


Note: After adjusting as above, 
check to see that the lip on the 
clutch release latch is approxi- 
mately .010" to .020" short ofbot- 
toming against the frame. 
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ADJ. 4 - CLUTCH RELEASING AND POWER SHIFT 


Because so many factors effect 
clutch releasing and power shift, 
this adjustment has been arranged 


Div. Mult. Interlock 


in fourteen steps that must be 
followed in the sequence as out- 
lined, 


Right Shift Key; 


\ Interlock 
Stud 


FIG. 1 - HOME POSITION OF THE CLUTCH OPENING SHAFT 


IMPORTANT! All of the following 
adjustment steps are dependent on 
the clutch opening shaft being in 
its home position, This isa MUST! 
Failure to check this home position 
after each adjustment step will 
result in having the machine im- 
properly adjusted. 


The home position of the clutch 
opening shaft can be checked as 
follows: 


1. The division-mult interlock is 
to be free to rotate in andoutof 


position behind the lip on the 
oscillating lever without catch- 
ing or dragging on the lip. 


2. Cycle the machine with the right 
shift key depressed and see that 
the key restores without catch- 
ing or dragging on the interlock 
stud. 


If it is found that the clutch open- 
ing shaft is not in its home posi- 
tion, check to find the cause for 
the restriction before continuing 
with the adjustments, 
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ADJ. 4 - CLUTCH RELEASING AND POWER SHIFT (Cont.) 
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FIG. 2 - CLUTCH RELEASE FOR ENTER DIVIDEND KEY 


On a slow depression of the enter 
dividend key, the clutch is to re- 
lease just as the key lock bar 
latches over the latch point on 
the key. To adjust: (1) Form the 
connecting link at the offset for 
minimum lost motion between the 
tabulator bellcrank and the os- 
cillating lever as shown at points 
A and B. (Check by applying light 
pressure against the oscillating 


lever while partially moving the 
enter dividend key downward.) (2) 
Then form the switch opening lever 
or the switch and clutch control 
lever so the clutch releases just 
as the enter dividend key latches. 
Note: After adjusting as above, 
check to see that the enter dividend 
key is blocked by the clear tab 
interlock when the mult key is 
depressed, 
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FIG, 3 - CLUTCH RELEASE FOR CARRIAGE CLEAR 


On a slow depression of the car- 
riage clear key, the clutch is to 
release just as the auxiliary car- 
riage clear key is latched by the 
key latch lip as shown in the 


Inset. To adjust, form the clutch 
operating link at the offset. Then 
check to see that the parts are 
free and have a slight movement 
at points C and D. 
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ADJ, 4- CLUTCH RELEASING AND POWER SHIFT (Cont.) 
FIG, 4 - AUXILIARY CARRIAGE CLEAR KEY RELEASE 


B.T. Restore Cam, 


With the carriage clear key held 
depressed, cycle the drive shaft Clear Delatching Arm 
until the stud on the back transfer 4%: Carriage Carriage Clear Key \ 
restore cam is at its high point Cle" Key 
of movement with the clear de- 
latching arm. At this point: the 
bumper is to just contact the stud 
on the clear delatching arm and 
the auxiliary carriage clear keyis 
to be released from the auxiliary 
key actuator. To adjust, form the 
upper end of the clear delatching 


(, 
NS 


: Aux. FIG. 4 
arm at point indicated. Then move ie ux. Key Actuator 
the bumper so it just contacts the ‘atch Lip 
stud on the clear delatching arm, 
Parallel Mult Keyboard 7 Parallel 


The latch lips on the mult key eee eres) 
latches are to be parallel to the “— Mult Key Latches ~ 

mult keyboard top plate and aligned 
with each other so they have equal 
engagement with the mult keys. To 
adjust, form the latch lips as re- 
quired, Note: Once the latches are 
properly adjusted, do not change 
them as this will effect the latch- 
ing point for the clutch release. 


FIG, 6 - MULT-SQ. KEY RELEASE 


With the machine in home position, 
the spring connected between the 
release link and the key release 
bellcrank is to hold enough tension 
on the connecting parts so the key 
release link is just touching stud 
A. To adjust, rotate the release 
link on its shaft. 
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ADJ. 4 - CLUTCH RELEASING AND POWER SHIFT (Cont.) 
FIG. 7 - CLUTCH RELEASE FOR MULT CLEAR KEY 


1. When the mult clear key is 
depressed and latched, the shift 
drum tooth is to have approxi- 
mately a 75% engagement with 
the unit shift rack. To adjust, 
form the correction lever at the 
offset. 


2. On a slow depression of the 
mult clear key, the clutch is to 
release just as the keylatch 
moves over the latch lip on the 
key. To adjust, form the cor- 
rection clutch opening lever at 
point shown. 


NOTE: The shift drum engagement 
is to be adjusted before adjusting 
the clutch release. 
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FIG. 8 - CLUTCH RELEASE FOR THE MULT KEY 


When the mult key is depressed, 
the clutch is to release just as 
the keylatch moves over the latch 
lip on the keystem. To adjust, 
turn the eccentric on the clutch 
opening arm, 


Note: When adjusting the eccentric 
it may be found that the mult key 
interlock is too close to the lip on 
the accum. mult clutch opening 
link (see Fig. 9, page 4-6). If so 
it will be necessary to back off 
on the eccentric adjustment and 
form the clutch release bellcrank 
to obtain the proper mult clutch 
release, 
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ADJ, 4 - CLUTCH RELEASING AND POWER SHIFT (Cont.) 


FIG. 9 - CLUTCH RELEASE FOR ACCUM MULT KEY 


When the accum mult key is de- 
pressed, the clutch is to release 
just as the keylatch moves over 
the latch lip on the keystem. To 
adjust, turn the eccentric on the 
accum and neg mult clutch release 
link, 


Note: No clutch release adjustment 
is required for the negative multi- 
ply key. It will operate properly 
even though its clutch release is 
slightly offin relation to the accum. 
mult. key. 


Eccentric 7 Accum. & Neg. Mult 
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FIG. 10- RESTORE OF CLEAR ENGAGING LINK (Mult Clear) 


With the machine inhome position; 
the clear engaging link is to be 
fully engaged on the clear shift 
rod, and the lower leg on the clear 
actuator arm is to just contact the 
stud on the correction lever. To 
adjust: (1) Keep the clear disabling 
shaft rotated so the stud on the 
clear disabling arm is against the 
mult clear disabling bellcrank. 
Then rotate the clear actuator arm 
so it contacts the stud on the 
correction lever and tighten the 
set-screws, (2) Form the clear 
disabling lever for full engage- 
ment of the clear engaging link, 
but with no lost motion in the 
parts, 
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ADJ, 4 - CLUTCH RELEASING AND POWER SHIFT (Cont.) 
FIG. 11 - INITIAL POSITIONING OF THE SHIFT OSCILLATING LEVER 


With the clutch manually released, 
cycle the drive shaft until the lip 
on the shift actuating lever is at 
its closest point to the stud on the 
shift oscillating lever. At this 
point, the shift actuating lever is 
not to pick-up the shift oscillating 
lever, but have approximately 
-020" clearance. To adjust, form 
the shift actuating control lever. 


FIG. 12 - OVERLATCH OF SHIFT 


With the mult key depressed, cycle 
the drive shaft until the shift ac- 
tuating lever is at its high point 
of movement. At this point, there 
is to be .003" to .005" clearance 
between the oscillating latch and 
the eccentric stud. Also, the latch 
is to rest on the eccentric stud 
and contact lip "B". To adjust, 
turn the eccentric stud (keeping 
the high point down), and then raise 
or lower the latch by forming the 
lip B. After adjusting cycle the 
machine in enter dividend and 
check for the same conditions as 
above. 


NOTE: At the time the shift actuat- 
ing lever is at its high point of 
movement, check to see that the 
auto clear lever shaft is not bowed 
due to the engaging links being 
bottomed. 
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FIG. 13 - POWER-SHIFT LE FT-SHIFT-ENGAGING- LINK 


With the power-shift left-shift- 
engaging-link at its high point of 
movement, the left shift rod is to 
be positioned fully rearward, but 
the shift clutch controller is not 
to bottom against the shift inter- 
lock. To adjust, turn the eccentric 


on the power-shift left-shift-en- 
gaging link. After adjusting and 
with the machine restored tohome 
position, check to see that the 
power-shift left-shift-engaging- 
link drops freely over the stud on 
the shift opening assembly. 


FIG. 14 - DISABLING THE KEYBOARD CLEAR LEVER LINK 


With the keyboard repeat key to the 
rear, cycle the machine in multi- 
plication and then enter dividend. 
For either operation, the keyboard 
clear lever link is to clear the 
underside of the pendant clear 
bellcrank stud. To adjust, form the 
clear link release lever at points 
1 and 2 for the key that depresses 
the keyboard clear lever link the 
least. 
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ADJ, 1 - ACCUMULATOR DIAL CLEAR RACKS 


7--—-—-—-— Accumulator Dial Restore Gear 


QD 


Left Clear 
Rack —— 


Approx. .015-.020 


Approx. .020- 
| 
ct L —{_Csm) 0 


— 
—t 


FIG. 1 
FIG, 1 - LEFT CLEAR RACK OVERTRAVEL 


& CLEARANCE BETWEEN RACKS 


. When the left of split accumu- 
lator dials are cleared to zero, 
the left clear rack is to over- 
travel approximately .015" to 
.020" and block the rebound of 
the dials. To adjust, move 
bumper A against the left rack 
end stop. 


. With the right clear rack held 


in its restored position (right 
optional clear knob rotated to 
prevent clearing) and the left 
clear rack moved as far to the 
right as possible (clear posi- 
tion), there is to be approxi- 
mately .020" clearance between 
the ends of the right and left 
racks. To adjust, move bumper 
B as required. 


Continued on Next Page 
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ADJ. 1 - ACCUMULATOR DIAL CLEAR RACKS (Cont.) 
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FIG. 2 - OPTIONAL CLEAR SLIDE CLEARANCE TO DIAL LOCK POST 


With both accumulator dial clear 
racks in their restored (home) 
position, there is to be maximum 
clearance between the clear post 
and the optional clear slide as 
shown in the Inset. Also, the dial 
lock is to be free to move on and 
off the dial lock stud with mini- 


FIG. 3 - SPLIT CLEAR LATCH 


With the clear racks in their re- 
stored position, and the eccentric 
A turned so its high side is pointed 
to the left as shown in the Inset, 
the split clear latch is to be cent- 
ered on the ear on the end of the 
left clear rack. To adjust, move 
the inside bumper D against the 
end of the left clear rack as re- 
quired, 


mum clearance, To adjust, move 
bumper C (leaf spring bumper) 
right or left as required. After 
adjusting as above, check for .010" 
minimum clearance between the 
zero stop slide and the tips on 
two adjacent zero stop cams. 
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. During normal operation the 


fractional cent transfer levers 
are to have 100% engagement 
with the fractional cent transfer 
cams as Shown in Inset A. 


. During carriage clear, the frac- 


tional cent transfer cams must 
have safe clearance to the frac- 
tional cent transfer levers as 
shown in Inset B. 


~~~ Fractional Cent 
Transfer Cam 
~~ _ Fractional Cent 
Transfer Lever 


To adjust for both conditions, move 
the drive bracket right or left as 
required, 


Note: When checking this adjust- 
ment, pull the optional clear slide 
to move the clear rack. DON’T 
PULL THE CLEAR RACK TO 
MOVE THE OPTIONAL CLEAR 
SLIDE, 
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. With the front and rear counter 


clear racks in home position, 
the counter dial restore gears 
are to be centered in the cut-out 
sections on the rear counter 
clear rack. To adjust, loosen 
the bumper A and position the 
rear rack so the #1 counter dial 
restore gear is centered in the 
cut-out as shown in Inset A. 


Then move the bumper against 
the clear rack and tighten the 
screw. 


. With the clear racks in home 


position, the leading edge of the 
first tooth on the front rack 
is to be aligned with the leading 
edge of the first toothon the rear 
rack. To adjust, move bumper 
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rear rack engages the restore 
gear and begins to rotate the 
dial to zero. Then as the front 
rack is picked up and begins 
to move, the single tooth on the 
front rack is to move into mesh 
with the restore gear without 
binding. To adjust, move the 
striker plate. 


- When the counter dials are being 


cleared, the clear rack teeth 
are to have a good engagement 
with the restore gears as shown 
in Inset A, but are not to bottom 
or cause any binding. To adjust, 
raise or lower the clear racks 
by turning the right or left 
eccentric studs. 


B Note: Keep the high point of the 
‘ eccentrics to the left. 


Note: After adjusting the racks as 
above. check rh see a the counter 5. When the counter clear rack is 
dial lock is free to move on and moved to the right, there is to 


off the clear stud without binding. be a good engagement of the 
counter zero stop slide to the 


stop cams on the dials. To ad- 
just, form the actuating arm by 
twisting it at point shown. 


3. With a “9” in the #1 counter 
dial, slowly pull the counter 
clear post to the right so the 
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ADJ. 4 - ENGAGEMENT OF THE TRANSFER DISCS 


ia Full Capacity Drive Wheel 


2 EE Transfer Disc 


/ Full Capacity Drum & Dial Drive tite] 


/ 


/ 
“ Overcenter Centralizer / 


“Equal Clearance 


“Transfer Drum 


1. With the full capacity drum and 2, With the full capacity drum and 
dial drive unit to the right dial drive unit to the left (plus 
(minus position) and the accum- position) and the accumulator 
ulator dials at “0”, rotate the dials turned to a “9”. rotate the 
#1 sector gear so all the trans- #1 sector gear so all the trans- 
fer discs are engaged in the fer discs are engaged in the 
notches on the full capacity notches on the full capacity 
drive wheels. The transfer discs drive wheels. The transfer discs 
are to be centered in the drive are to be centered in the drive 
wheel notches with equal side wheel notches with equal side 
clearance. To adjust, turn the clearance. To adjust, turn the 
eccentric A. (Note: The side eccentric B. Check side clear- 
clearance can be felt by rotating ance as above. 


the dials back and forth.) 


0-6 


Zero Segment 


Y\ " 
27 BS ERTS 


ey 


B.T. Column 
Interlock — 


When the back transfer column 
interlocks are turned to the lock 
position, the back transfer sensing 
fingers are to be blocked the same 
as if the dials were at zero. To 
adjust: 


1. 


Have the accumulator dials at 
zero, 


- Push the #1 sensing fingers 


against the zero segment onthe 
back transfer selection sensing 
cam. 


- While pushing against the ends 


of the #1 sensing fingers, move 
the adjustment plate rearward 
until the back transfer column 
interlock and the zero segment 


5 ea Oe 
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JL). B.T. Column 
“ Interlock 


on the dial cam, can be rotated 
into position behind the sensing 
fingers with equal ease as shown 
in the Insets. 


. Tighten the screws on the right 


half of the adjustment plate. 


. Repeat the same procedure on 


the #10 back transfer column 
interlock and tighten the screws 
on the left half of the adjust- 
ment plate. 


. Check the machine in back 


transfer to see that the column 
interlocks prevent aback trans- 
fer of any number from 1 to 
9 in the accumulator dials, 
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INSET A 


Because the alignment of the car- 
riage in the machine involves a 
number of conditions, it is impor- 
tant that the following adjustment 
sequence be carefully followed. 


Before installing the carriage: 


1. Check the alignment and free 


movement of the transfer levers. 


2. Check the fractional cent trans- 
fer levers for approximately 
equal clearance to their trans- 
fer cams as shown in Inset B. 
To adjust, form the upper end 
of the fractional cent transfer 
levers. 


3. With the carriage installed in 
the machine and in the closed 
position, the transfer levers 
are to have 40% clearance to 
the front and 60% clearance to 
the rear as shown in Inset A. 
To adjust, move the carriage 
forward or rearward by means 


Support 
Bracket 


5-7 


ees 


A 


3 


INSET B 


of the carriage support brack- 
ets. Note: Start with the car- 
riage to the extreme left and 
adjust the clearance on the right 
end; then shift the carriage to 
the extreme right and adjust 
the clearance on the left end. 
After adjusting both ends, check 
the clearance at the center with 
the carriage at the extreme 
right and left; and move the 
center support bracket inor out 
as necessary. 


With the carriage installed, the 
bearing holes for the support 
brackets must be aligned so 
the support shaft slides freely 
through the bearing holes with- 
out binding or running in or out 
of alignment with the parallel 
clearance of the transfer le- 
vers. To adjust, twist the sup- 
port brackets as required. 
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HAGE CLEAR 


ADJ. 7 - FULL CAPACITY ALIGNMENT 


Full Capacity Drum & 
x Dial Drive Unit 
\ 


Plus Pre-positioning Arm 
\ ~~ Bar 


Gate Arm — aT 


Screw —— 


Fig. 1 


- 
ccd 


Equal Clearance 


\ Minus Pre-positioning Arm 


\ 
‘S Hub End To Front 


Full Capacity Engaging Arm 


FIG, 1 - PLUS & MINUS PRE-POSITIONING ARMS 


As the carriage is shifted from 
side to side, the ears on the full 
capacity drum and dial drive unit 
are to pass between the plus and 
the minus pre-positioning arms 
with equai clearance. To adjust. 
loosen the screw on the gate arm 


FIG. 2 - FULL CAPACITY ENGAGING ACTUATOR 


With the machine inhome position, 
stud Z on the shift blockout arm 
is to have no more than .010" 
clearance to the lip on the full 
capacity engaging actuator. To ad- 
just, form lip K on the full capacity 
engaging cam follower. Note: After 
adjusting, check to see that the stud 
moves freely over the lip without 
catching. 


and move the pre-positioning arms 
forward or rearward. 


Note: When the add-subtract gate 
is in the plus or minus position, 
the pre-positioning arms are to 
have no less than 100% engagement 
with the ears. 


Full Capacity 3 
Engaging Actuator ~ 


Lip K~ - ~ 


Full Capacity 
Engaging Cam 
Follower ~ _ 


Full Capacity 


Engaging Cam ~~_ 
Blockout 


Arm 
Fig. 2 


1. With the carriage in the center 
position, the carriage front rail 
is to reston both support blocks. 
To adjust, raise or lower the 
left support block by rotating 
eccentric A, 


2. When the carriage is latched 
down, the front rail is to have 
minimum up and down play. To 


5-9 


™, 
~~ Carriage Support Blocks al 
\ 


le) 
— 


adjust, loosen the screws Band 
raise or lower the front latches 
by rotating the eccentrics C. 


Note: The carriage can be opened 
from any carriage position. How- 
ever, it should be closed only when 
the carriage is positioned to the 
extreme right. Failure to observe 
this will result in damage to the 
carriage. 


ADJ. 9 - SECTOR GEAR BLOCKOUT 


With the machine in home position 
and the carriage latched down, the 
ear on the blockout arm is to have 
.005" to .020" clearance to the 
sector gear tails. To adjust, form 
the ear on the blockout arm. 


77 Sector Gear 
7 


Tail See 


.005 - .020-\ 
\ 


~ 
~~Blockout Arm 
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age - Subt Gear 


Gaceaee Shift Gear 


1. With the carriage shift rack 


engaged with the carriage shift 
gear and the carriage shifted 
out of home position, move the 
add-subtract gate from plus to 
minus. The add-subtract gears 
are to engage the accumulator 
dial gears with minimum move- 
ment (flicker). 
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Left Override Paw] 4 


2. With the carriage shifted to the 
left override position, and then 
to the right override position, 
check for approximately .005 
clearance between the override 
pawls and the shift gear studs. 


To adjust for both conditions. loos- 
en the 4 screws designated as 
A-B-C and D and move the shift 
rack right or left and up and down 
as required. 
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ADJ. 11 - CARRIAGE END STOPS 


i Right End Stop 


When the carriage is shifted to 
either the extreme right or the 
extreme left, the right and left 
end stops are to have minimum 
clearance to the back bearing plate 
and the carriage shift gear is to 
be fully centralized. To adjust, 
move the end stops as required. 


OR ADJUSTMENTS 5-11 


To check, operate the machine by 

crank in right and left shift to see 

that the shift gear lugs do notdrag 

or bind when the carriage shifts 

out of the left or right override 

positions. Also that the override 

pawl repositions itself to the shift . 
gear. 
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ADJ. 12 - FULL CAPACITY DRUM & DIAL DRIVE UNIT 


Plus Pre- Positioning Arm_-~ 


Eccentric Stops ————____ 
~ ~~ 


a) 


Minus Pre- Positioning Arm _/ 


With the carriage shifted two 
positions to the right of home; and 
the over-center centralizer fully 
detented, apply light pressure op- 
posing the movement of the full 
capacity drum and drive unit while 
manually cycling the machine in 
plus and minus. 

The pre-positioning arm _ being 


——-—-Eccentric Stops 4 


J 
- 


Z-Full Capacity Drum & Drive Unit 


operated is to move into engage- 
ment with the lip on the full ca- 
pacity drum and drive unit and 
move the over-center centralizer 
65% to 75% of its full travel. To 
adjust, form the pre-positioning 
arm requiring adjustment at point 
X. 

Test under power the same way. 
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ADJ. 13 - TRANSFER POSITIONING SPOON 


Sector Gear 
| Interlock Plate ~\ 


Interlock Plates 


= Transfer Positioning Spoon 


Equal Clearance 


Eccentric, 


N 


1, With the machine in home posi- 


tion, the tails on the sector 
gears are to be centered in the 
"U" of the transfer positioning 
spoon. To adjust, rotate the 
eccentric. Check the clearance 
of the sector gear tails in the 
"U" while the carriage is shift- 
ing. 


. With the carriage closed and 


latched, the transfer positioning 


spoon is tohave .015" clearance 
to the interlock plate. To adjust, 
form the transfer positioning 
spoon at point shown. 


. With the carriage in any shift 


position, the extrusion on the 
transfer positioning spoon is to 
be centered in the slot on the 
interlock plate. To adjust, move 
the interlock plate right or left 
as required. 
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Clear Disc 


Clear Cycle 
Lock Driver 


<n 


! 
N Camming Disc 


J 


\- —Clear Shift Rod -—— — —~ —— fa fae eh re 


Eccentric— © 


Clutch Opening Shaft 


- With the machine in home posi- 


tion, the clear cycle-lock driver 
is to have clearance to the 
camming disc as shown in Inset 
A. If necessary to adjust, form 
the clear driver engaging fork 
at point X, 


. With the machine in home posi- 


tion and the power cord pulled 
out, depress the carriage clear 
key. The clear cycle lock driver 
is to move rearward far enough 
so its rear edge is approxi- 
mately in-line with the center 
of the camming dise or a 50% 


INSET B 


minimum engagement, as shown 
in Inset B. To adjust, turn the 
eccentric on the clear engaging 
link. When the drive shaft is 
cycled, the camming disc is to 
pull the clear cycle lock driver 
rearward for a 100% engage- 
ment. If it doesn’t, then read- 
just the eccentric. 


After adjusting and the machine 
is in home position, check to 
see that the clear engaging link 
has clearance to the end of the 
clear shift rod. 
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Clear Arm 
Bracket — 


With the carriage clear cam onits 
high point of movement so the 
optional clear slide is actuated to 
the extreme right, the bumpers 
A and E are to contact their re- 
spective stops. To adjust bumper 
A, loosen the screws on the clear 
arm bracket and turn the eccentric. 


B ADJUSTMENTS sate 


IAGE CLEAR 


77 Optional Clear Slide 


__.Clear Driver 
Restore Arm 


~ 
~~— Restore Arm 


To adjust bumper E, move the 
bumper bracket until the bumper 
rests against its stop. 


Note: After adjusting the eccentric 
for bumper A, recheck adjustment 
1, Figures 2 & 3, this section. 
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ADJ. 16 - CLEAR DRIVER RESTORE ARM 


Clear Driver Restore Arm 


Clear Rod Return Pin, 
c Clear Shift Rod \ 


With the machine inhome position, 
raise and lower the clear driver 
restore arm. There is to be mini- 
mum clearance between the re- 
store arm and the hub for the clear 
rod return pin. To adjust, form the 
lower’ end of the restore arm. 
Check by cycling the machine in 
carriage clear and see that the pin 


is fully restored when the restore 
arm drops. 


Note: To prevent binding the slotted 
portion of the clear driver restore 
arm, use a forming tool to hold 
the top of the arm while forming 
the lower end. 


Equal Accum. Dial Gears~—~— ~ —_ 
“ 


Clearance 1 
1 


Ladd - Subt. Gears 


FIG. 1 


FIG. 1 - ADD-SUBTRACT GATE & 
CYCLE LOCK PIN 


With the machine inhome position, 
the add-subtract gears are tohave 


To adjust: 


FIG. 2 - GATE ALIGNMENT 
(Right End) 


Move the gate centralizer on the 
right end of the add-subtract gate 
so the accumulator dial gears are 
centered between the add-subtract 
gears. 


FIG. 3 - POINTS OF CONTACT 
FOR RIGHT & LEFT 
GATE CENTRALIZERS 


Move the gate centralizer on the 
left end of the add-subtract gate 
shaft so the upper and lower cen- 
tralizer arms on both the right 
and left gate centralizers are con- 
tacting at the 4 points of contact. 


FIG. 4 - GATE ALIGNMENT 
(Left End) 


Turn the eccentric on the left 
gate arm so the accumulator dial 
gears at the left end of the add- 
subtract gate are centered be- 
tween the add-subtract gears. 


Check the cycle lock pin to see 
that it is centered on the edge of 
the cycle lock disc as shown in 
Fig. 1. 


6-1 


| | 
L Centered 


“ Cycle Lock Disc 


equal clearance to the accumulator 
dial gears and the cycle lock pin 
is to be centered on the outer edge 
of the cycle lock disc. 


FIG. 2 


FI CLeft Gate Centralizer 


T Left Gate Arm 


FIG. 4 
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ADJ. 2 - ADD-SUBTRACT GEAR MESH 


Directional Control Slide 


Form— a aca! Minus Gate Bellerank / 


N 


Plus Gate 
Bellcrank— 


fe Accum. Dial Gear —. 


\ 
——EqualMesh_ \ \ 
= 
f. .( Plus -Minus ‘es og 


Screw Stud—_/ 


FIG. 1 DIRECTIONAL CONTROL SLIDE & CYCLE LOCK PIN 


With the add-subtract gate posi- 
tioned in either plus or minus: the 
add-subtract gears are to have 
qual mesh with the accumulator 
jial gears; the cycle lock pin is 
to have equal clearance to the rear 
of the cycle lock disc in plus and 
to the front of the disc in minus; 
and the collar on the cycle lock pin 
is to clear the disc by .005", 


To adjust: 


1. Have the machine inhome posi- 
tion and depress both blocking 
levers in-line with their rol- 
lers, Then adjust the directional 
control slide for equal move- 
ment of approximately .015" 
between each blocking lever 


and its roller. If necessary, 
form the plus gate bellcrank 
to equalize the .030" total move- 
ment, 


Note: After adjusting, cycle in 
plus and minus and check to see 
that when the roller on the minus 
gate bellcrank is on the high point 
of the gate setting cam, the cycle 
lock pin is free to move in and 
out from the front or rear of the 
cycle lock disc. 


2. With the machine in a plus or 
minus cycle, the collar on the 
cycle lock pin is to clear the 
cycle lock disc by .005", To 
adjust, turn the lock-nuts on the 
end of the cycle lock pin. 
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ADJ. 2 - ADD-SUBTRACT GEAR MESH (Cont.) 


FIG. 2 - GATE STOP 
Gate Bumper Arm 7 ic Bumper Bracket 
rs \ 
With the machine cycled under pow- 
er with the plus key held depressed 
(keyboard repeat key in forward 
position), the gate bumper arm is 
to have .000" to .005" clearance 
to the bumper. To adjust, form the 
bumper bracket. 


/ \ 
Bumper = Form 


FIG. 2 


FIG. 3 - MINUS GATE BELLCRANK LATCH 


With the keyboard repeat key to 
the front, cycle the machine 
under power with the plus key 
held depressed and then with 
the minus key held depressed. 
In either operation there is to 
be minimum gate flicker. To 
adjust, turn the eccentric on the 
minus gate bellcrank latch until Mintwaian. 4 
the overlatch between the minus Gverlatch. 
gate bellerank and the minus 
gate bellcrank latch is mini- Ps 

mum. Minus Gate Bellcrank Latch W, 


Minus Gate 
Bellcrank 


Eccentric 


FIG. 3 
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X 
ADJ. 1 - COUNTER 


Figure 1 shows an overall view of 
the entire counter assembly for 
ease in orientation of the adjust- 
ment points. Reference to these 
adjustment points will be stated in 


Carrier 

5 / Lock Nuts 
i a if 

Oscillating Collar—3 7 

ae 


Oscillator Arm fj 


wa 


EATOR ADJUSTMENTS 7 


the individual adjustrnent steps that 
follow. For positive operation of 
the counter it is important that the “ 
adjustment be made in sequencé. 


Ecceatric 


Yieldable _ — 
Drive Arm 


FIG, 1- COUNTER ASSEMBLY END PLAY 


The individual counter finger as- 
semblies are to be perfectly free 
to rotate but there must be mini- 


NOTES 


mum end play between the assem- 
blies. To adjust, turn the carrier 
lock nuts, 


‘ 
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ADJ. 1- COUNTER (Cont.) 


FIG. 2~- COUNTER REVERSE YOKE 


With the machine in home position 
and the counter reverse yoke moved 
up and down, the upper and lower 
cam slots are to engage their re- 
spective reverse cam studs without 
touching the edges of the slots. To 
adjust, turn the eccentric on the 
centralizer to equalize the studs 
with the slots. Then move the 
counter reverse yoke forward or 
rearward as required to obtain free 
up and down movement of the slots 
over the studs. 


Screw 4 


/ ~-Lower Stud 
“Centralizer \ 


\ Counter Reverse Cam 


Upper Stud 


FIG. 3- COUNTER ROCKER DRIVE ARM 


With the machine cycled in plus 
and minus, the counter rocker 
drive arm is to engage its respec- 
tive upper or lower stud with equal 
engagement. To adjust, form the 
counter reverse lever at point 
shown in Fig. 1. ‘ 


| 
Lower Stud 


Counter Rocker Drive Arm 


FIG, 4-~ #1 TRANSFER BLOCKING FINGER 


With the machine in home position 
and the carriage all the way to 
the left, the #1 transfer blocking 
finger is to have .010" to .015" 
clearance to the counter dial 
blocking disc. To adjust, rotate 
the counter carrier forward or 
rearward by turning the eccentric 
on the rocker bellcrank as shown 
in Fig. 1. 


Counter Dial 
Blocking Disc 
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ADJ, 1- COUNTER (Cont.) 


FIG. 5- COUNTING FINGER ENGAGEMENT 


1. 


Check to see that the counting 
finger is straight. (The counting 
finger is the rear finger on the 
#1 counter finger assembly at 
the extreme right end of the 
counter carrier.) 


. Shift the carriage one or more 


spaces out of home position. 


. Rotate a “5” in the counter dial 


over the counting finger. 


- Depress the plus key and cycle 


the drive shaft until the counting 
finger moves forward and fully 


‘engages the counter dial gear 


with the “5”, (Note: At this point 
the counter is to haveno lateral 
movement.) 


. Check for equal clearance be- 


tween the counting finger and 
the dial tooth by rotating the 
dial from side to side. Repeat 
the same procedure for the 
“minus” key operation. 


To adjust, loosen the lock nut and 
move the counter carrier right 
or left by turning the oscillating 
collar as shown in Fig. 1. Then 
tighten the lock nut and check for 
proper engagement. 


Detent 


a N 
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an" Movement A 


a ee 
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/ Counter Tooth & Lock Assem. 
Counting Finger 
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Equal Clearance +|}— Blocking Finger 


Equal Movement 


| 


Equal Movement 


Minus u — —Blocking Discs -— Plus 


FIG, 6- TRANSFER FINGERS & BLOCKING FINGERS 


With the carriage in home position 
and all counter dials at “0”, cycle 
the machine in “minus”, The trans- 
fer fingers and blocking fingers 
are to move into engagement with 
their respective counter dial gear 
teeth and blocking disc transfer 
notches with equal clearance be- 
tween the fingers and the gear teeth 
or blocking disc notches. Check 
by rocking the dials. 


Next, rotate the counter dials to all 
9’s and cycle the machine in “plus”. 


Then again check for equal clear- 
ance between the fingers and the 
dial gear teeth by rocking the dials. 


To adjust, form the individual 
transfer and blocking fingers right 
or left as required. 


NOTE: The counting finger is al- 
ready adjusted by means of the 
oscillating collar as explained in 
Fig. 5. Do not form the counting 
finger for this adjustment. 


e a 
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ADJ. 2 - COUNTER CONTROL KE 


an 
Counter __-« |» ,-Positive Position 
Control] -~ WW / 
2 zi8 
K aN ie Z- es 
La Me . 
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By \ hy 
fv \ 47 
VUE 
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| _ Counter Reverse Yoke 


Qe 
()}~JE> ~Yieldable Arm 
fr 


ie 
oo 


| Counter Reverse Cam 
rs ye Bes 

14 “Counter Reverse Link 

reg) 

v 


Eccentric 
| Contacts Stud (See Note) 


L. Selective Transfer Counter Reverse Arm 


INSET A 


With the counter control key moved 
to the rear (for normal or positive 
count) position, the upper slot on 
the counter reverse yoke is torest 
on the upper stud of the counter 
reverse cam (point 1) with no 
restrictions in the linkage and just 
contacting at the other three points 
as indicated. To adjust, rotate the 
eccentric stud so its high point is 
straight up. Then rotate the selec- 
tive transfer counter reverse arm 
on the shaft so the lip contacts 
the extension on the yieldable arm. 
After adjusting as above, check 
the reverse and gradient positions 
as follows: 


1. When the counter control keyis 
all the way forward (negative 
position) the lower slot in the 
counter reverse yoke is to fully 
engage the lower stud on the 
counter reverse cam and the 


INSET B 


hook Z is toclear the upper stud 
(Inset A). 


. When the counter control key 
is in the center (gradient) posi- 
tion (Inset B), and the add 
subtract gate is actuated rear- 
ward, hook Z is to catch the 
upper stud and move it rear- 
ward. The lower studis toclear 
point X. When the add-subtract 
gate is actuated forward, the 
lower stud will contact point K 
and the upper stud is to clear 
point Y. 


bo 


Note: On SVE model calculators 
only, adjust the eccentric stud on 
the counter reverse shaft for the 
same conditions as explained for 
Inset A. On SVJ models, the 
eccentric stud is neutralized by 
turning it to its neutral or high 
side up position. 


a FRIDEN CALCUBA 


R ADJUSTMENTS 


Baas © Poe 3- 2-64 
COBNITTER 
ADJ. 3- COUNTER BLOCKING LEVER 
Form , Locking Lip 
G _7— Minimum Clearance 
a 
\ 
Counter Tooth & Lock Assem. 4 7 
Locking Tip 
The locking tip on the counter tooth and lock assembly. To adjust, 
blocking lever is to have min- form the counter tooth and lock 
mum clearance to the underside of assembly at point shown. 


the locking lip on the #1 counter 


NOTES 
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ADJ. 1 - RELATCHING THE SETTING LEVERS 


v Setting Lever Relatch Cam 
\ 


Roller 


| 
Relatch Lever + 


FIG. 1 


7~ B. T. Restore Cam 


B. T. Setting Lever = 


/ 


Eccentric A- 


-005 - .010 


FIG. 1 - SETTING LEVER RELATCH (Machines with B. T.) 


With the drive shaft cycled so the 
roller on the relatch lever is posi- 
tioned on the setting lever relatch 
cam as shown, the latch lip on the 
setting lever is to overlatch the 
setting lever latch by .005" to .010" 
as shown in the Inset. To adjust, 
turn the eccentric A. 


After adjusting the overlatch, pull 
the setting lever latch forward and 
then release it. The back transfer 


setting lever latch is to contact the 
end of the back transfer setting 
lever and prevent the setting lever 
from relatching as shownin Fig. 1, 


Note: In some cases it may he 
necessary to make the adjustment 
shown in fig. 2 before the back 
transfer setting lever latch will 
hold the enter dividend setting 
lever latch from relatching, 


Dantiniuad an Navr Page 
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ADJ, 1 - RELATCHING THE SETTING LEVERS (Cont) 


je B. T. Restore Cam 


7 High Lobe 
/ 


Fig. 2 


B.T. Setting Lever Latch —— 


~ 
~— B.-T. Setting Relatch Arm 


B. T. Setting Lever 


-005 - .010 


FIG, 2 - BACK TRANSFER SETTING LEVER 


With the drive shaft cycled so the 
roller on the back transfer setting 
relatch arm is positioned on the 
high lobe of the back transfer re- 
store cam, the back transfer set- 


ting lever is to overlatch the back 
transfer setting lever latch by 
005" to .010", To adjust, turn 


eccentric B as shown in Fig. 1, 


FIG, 3 - SETTING LEVER RELATCH (Machines without B. T.) 


On machines without back transfer, 
cycle the drive shaft until the roller 
on the relatch lever is on the 
high lobe of the setting lever re- 
latch cam, At this point, the latch 
lip on the setting lever is to over- 
latch the interlock latch by .005" to 
-010". To adjust, turn the eccentric 
A. After adjusting the overlatch, 
cycle the drive shaft until the set- 
ting lever relatch cam is positioned 
as shown in Fig, 1. Then pull 
the setting lever latch forward and 
release it. The interlock latch is 
to contact the setting lever latch 
and prevent the setting lever from 
relatching as shown in the Inset. 


Enter Dividend 
Setting Lever ~ ~ ~ 


-005 - .010 


B.T. Setting Lever Latch~ 
(Interlock Latch) 


Fig. 3 


Contact 4 


\ 
B.T. Setting Lever Latch 
(Interlock Latch) 
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ADJ. 2 - SET-UP ACTUATING LEVER AND INSIDE TAB BAIL 


Tab Shift Set- Up Arm A . .03 
p\ pprox. .030 


.010 - .O15 
L Shift Set- Up Cam Follower 


“-yieldable Latch 
~~ Tab Shift Set- Up Arm 
(Form) 


Form~ me 
“— Inside Tab Bail 
Set-Up Actuating Lever ~ 


\ 
—Form 


With the machine in home position two points indicated at the studs 
and no operating keys depressed on the set-up actuating lever. 
there is to be: To adjust, form the set-up actu- 


ating lever. 
1. Approximately .030" clearance 


between the tab shift set-up arm 
and the tab shift set-up cam 
follower. To adjust, form the 
tail on the tab shift set-up arm. 


2. Minimum clearance between the 


ADJ. 3 - TAB SHIFT ENABLING LATCH 


. Approximately .010" to .015" 


clearance between, the lip on 
the yieldable latch and the notch 
on the tab shift set-up arm. To 
adjust, form the inside tab bail 
at point indicated. 


a ‘aes Latch Stud 7 (2) Set Screws 

2 / 

i 

a 

a 

i 

s 

9 

| -010 = .020 

A \ 

a \ Tab Shift Enabling Latch 

th 
With the drive shaft in home posi- adjust, loosen the two set-screws 
tion, the latch lip on the tab shift and move the latch right or left 
enabling latch is to overlatch the as required. 


latch stud by .010" to .020". To 


af FRIDEN CALCULAT 
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END 


ADJ. 4 - TAB SHIFT THROWOUT ARMS 


7—~ Tab Stop Key 
a 


7 Form 
/ 


$nitt Sensing Bellcrank = 
7 


7 
Tab Shift Sensing Bar” 


1. With a tab stop key depressed 
over the tab shift sensing bar, 
cycle the machine in enter div- 
idend until the tab shift throw- 
out arms are actuated. At this 
point: The right tab shift throw- 
out arm is to engage the right 
shift clutch controller and the 
left tab shift throwout arm is to 
clear the left shift clutch con- 
troller. 


ADJ. 5 - OUTSIDE TAB BAIL 


With the carriage in home (first) 
position and the #3 tab stop key 
depressed, cycle the machine in 
enter dividend until the roller on 
the shift set-up cam follower is 
on the high point of the tab shift 
set-up cam. At this point: there is 
to be .010" to .030" clearance 
between the trip lever actuating 


/ Tab Stop Sensing Arm 


yr Left Shift Clutch Controller 


Right Shift Clutch 
y~ Controller 


Tab Shift Throwout Arm (Right) 


2, With no tab stop key depressed, 
the left tab shift throwout arm 
is to engage the left shift clutch 
controller and the right tab shift 
throwout arm is to clear the 
right shift clutch controller. 


To adjust, form the tab stop sens- 
ing arm at point indicated. 


es.) 
hen 
/0/\ Tab Shift Set- Up Cam 


Shift Set-Up Cam Follower~ — ia \ 
yi 


Tab Shift Set- Up Arm- 2+ 
io 


a=: 


—Roller 


rs -Trip Lever Latch 


-010-.030 


lever and the trip lever latch; and 
.015" to .060" clearance between 
the latch lip on the outside tabbail 
and the shift set-up latch. To ad- 
just, form the outside tab bail. 


Note: Check to see that the taper 


pin on the tab shift set-up cam is 
flush with the hub. 


romeoy 


ee 
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ADJ. 6 - MINUS GATE BELLCRANK LATCH 


Plus ~ Minus Key Interlock 


Div. Interlock Actuator 4 


Form at Offset — 


Minimum Clearance 


FIG. 1 - BLOCKOUT FOR BACK TRANSFER 


With the division keys depressed, product-to-keyboard key is inter- 
cycle the drive shaft one quarter locked, 

turn. At this point, there is to #8 ken 

ee Bae Shue ones eRe er Note: When the division keys are 
the tail on the bellcrank latch and depressed and released, the tail 
the stud on the plus-minus key on the bellcrank latch is to move 
interlock. To adjust, form the behind the stud on the plus-minus 
division interlock actuator at the key interlock immediately. 


offset. Then check to see that the 


FIG. 2 - DISENGAGEMENT FOR ENTER DIVIDEND 


With the enter dividend key de- 
pressed, the stud on the plus- 
minus key interlock is to move 
over the tail on the minus gate ; : 
bellerank latch and prevent Rosita da 
the minus gate bellcrank from 

latching. To adjust, form the 
tail on the minus gate bellcrank 
latch, Study 


— Minus Gate Bellcrank 


Minus Gate Bellcrank Latchz 
/ 
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ADJ, 7- SETTING LEVER DELATCHING 


Tab Stop Key \ 


FIG, 1 - SETTING LEVER LATCH 


With one of the tab stop keys de- 
yressed, cycle the machine in 
ynter dividend until the setting 
ever is delatched, At this point, 
here is to be approximately .020" 
o .050" clearance between the 
setting lever latch lip and the 
setting lever latch, To adjust, form 
he delatching lever at point shown. 
Note: When delatching the setting 
ever, check to see that nothing 
nterferes with its free movement 
o its maximum travel. 


Delatching Lever! \ Lip! 


Setting Lever Latch’ 
Setting Lever| 


Figh 


Tab Stop Key 


Outside Tab Bail e 
FIG, 2 - SHIFT SET-UP LATCH 


NVith the setting lever delatched .020 - 
ind the tab stop key depressed -060 | 
‘latched position), the shift set-up ) 
atch is to have .020" to .060" 
slearance to the lip on the outside 
‘ab bail. To adjust, form the shift 
set-up latch at point K. 


Fig. 2 
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ADJ. 7- SETTING LEVER DELATCHING (Cont) 


Tab Disabling Lever 


\ 


Trip Lever Latch 
p a =a \ 


FIG, 3 - TRIP LEVER LATCH 
| \ Bumper A 


With the setting lever delatched, 
depress the end of the tab dis- 
abling lever until the trip lever 
latch has approximately .010" to 
.030" clearance to the lip on the 
trip lever actuating lever. At this 
point, move the bumper A against 
the end of the tab disabling lever. 


Trip Lever 4 
Actuating Lever 


Setting Lever- ‘i 
Latch 


FIG. 4 - PLUS BLOCKING LEVER & MICRO SWITCH BOOSTER 


1. With the setting lever delatched, 
the tail on the relatch lever is 
to be positioned under the stud 
on the plus blocking lever as 
shown in the Inset. To adjust, 
move stud B against the setting 
lever. 


Tab Disabling Lever-, 


2. Also, the micro switch booster 
is to close the micro switch 
and have approximately .020" 
movement remaining before 
bottoming. To adjust, move the 
booster actuator. 


3. With the machine cycled in 
minus, there is to be no more 
than .030" bounce of the plus 
blocking lever. To adjust, first 
recheck the overlatch of the 


Booster! 


setting lever as explained in Actuator \ 
Adj. 1, Fig. 1 this section. Then ma \ 

if necessary, form thefronttail — ~Relatch Lever ¥ 
on the relatch lever as required. '' \ 
After adjusting, delatchthe set- | Plus Blocking Lever agicro Switch eee 
ting lever and check to see that (Reversed For Clarity) 
the plus blocking lever has a 

good bite on the plus gate bell- Fig. 4 


crank stud. 
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Counter Block Delatch Arm Bracket—_ _, r(*) 


Locking Lip = 


INSET A 


1. With the machine in home posi- 
tion and the carriage open, de- 
latch the setting lever and rotate 
the drive shaft until the add- 
subtract gate is positioned to the 
rear (plus), and the setting lever 
relatch cam contacts the roller 
on the relatch lever. At this 
point: stud P is to be off the 
point of the counter blockout 
latch, and the notch on the 
counter blockout latch is to be 3. 
engaged on the counter blockout 
latch arm witha goodoverlatch. 
To adjust, form the counter 
blocking lever at point Y. 


2. With the setting lever relatched 
(by rotating the drive shaft a 
half-cycle), there is to be good 
engagement between the locking 
tip on the counter blocking lever 


— — Point 
aon 
_-—7 Counter Blockout Latch 


== Notch 
—-—— Counter Blockout Latch Arm 


INSET B 


and the locking lip on the counter 
tooth and lock assembly. To 
adjust, form the counter block- 
ing lever at point X. Then with 
the machine restored to home 
position, manually rotate the 
counter locking lip to see thatit 
clears the locking tip on the 
counter blocking lever as shown 
in Inset A. 


With the add-subtract gate in 
home position and stud P con- 
tacting the point on the counter 
blockout latch, the latch lip on 
the counter blockout latch arm 
is to have approximately .020" 
clearance to the top edge of the 
counter blockout latch as shown 
in Inset B. To adjust, raise or 
lower stud P by forming at 
point shown. 


Yok 
@ 2 
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ADJ. 9 TAB SHIFT DELATCHING ON OVERRIDE 


With the right override pawl on 
the high point of movement with 
the carriage shift gear, there is 
to be .020" to .060" clearance 
between the shift set-up latch and 
the latch lip on the outside tab 


NOTES 


a Right Shift Override Paw] 


1 by ° 
4 ~~ ——— Eccentric 


Be 


~— Delatch Link 


bail. To adjust, turn the eccentric 
on the delatch link, After adjusting 
as above, check Adj. 3, page 3-5 
to see that the shift set-up latchis 
delatched by the override actionas 
described above. 
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ADJ. 1 - BACK TRANSFER PROGRAM UNIT Mf Pitas Ii 


Accum. Dial -~ 


Sensing Finger — , 


B.T. Sector 


ge’ 
g \ Bee 
“Sa 


Sz 
oS 
B.T. Selecting ® 


K % -020 Min. 


Sor 
a 


-020 Min. 


Sensing Bellcrank 
Actuating Arm 


Selecting 
Arm Stop — 


Selecting Arm 


1. With the unit installed (keyboard dividual clearance, form the 
out) manually rotate the back selecting arm stop lip. 
transfer selecting arm stops to 
the zero position and check for 2. With the machine in home posi- 
-002" to .008" clearance be- tion, the detecting levers are to 
tween the end of the stops and have maximum clearance to the 
the selecting arm stop lips. To sensing fingers. To adjust, turn 
adjust, either rotate the back the eccentric B. After adjusting, 
transfer program unit by tilting check for .020" minimum clear- 
the front support bar, or if ance between the selecting arm 
necessary to correct an in- stops and points K and L as 


shown in the Inset. 


}-2 
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ADJ, 2 - TAB BACK TRANSFER INTERLOCK 


Setting Lever ( Enter Div. ) = 


Eccentric Stud A — — 
Keep High Lobe Up 


_-—— Back Transfer Setting Lever 


—-— Eccentric B 


Tab Back Transfer Interlock ed 


lL. With the tab back transfer in- 
terlock in its “up” (actuated) 
position, there is to be .010" 
to .020" clearance between the 
end of the tab back transfer in- 
terlock and the square stud. 
To adjust, rotate the eccentric 
B. 


2. With the tab back transfer in- 


terlock in its “down” (restored) 
position, there is to be .010" to 
.020" clearance between the 
end of the tab back transfer 
interlock and the eccentric stud 
A. To adjust, rotate the eccen- 
tric stud A. 


ADJ, 3 - BACK TRANSFER CLUTCH BACK-UP:PAWL 


With the machine in home position 
and the back transfer clutch back- 
up cam held clockwise, there is to 
be .015" to .025" clearance between 
the back-up pawl and the latching 
face on the back-up cam. To adjust, 
form the ear on the back-up pawl. 


To check the adjustment, raise 
the back-up pawl and allow the 
cam to restore. The back-up pawl 
is not to drop into the cam notch. 


Back Transfer Clutch Back - Up Cam 4 


-015 - .025 


Back - Up Pawl ie 


3-2-64 FRIDEN CALCU! OR ADJUSTMENTS 9-3 


ADJ. 4 - CLEARANCE FOR BACK TRANSFER GATE 


Selecting Arm —_ 


Lock Nut —~ 


/ 
Bumper Screw =f 
With all the selecting arms in fer gate and the yieldable arms. 
their fully restored (home) posi- To adjust, turn the bumper inor 
tion, there is to be .015" to .030" out as required. 


clearance between the back trans- 


9-4 


_ 


Latch Lip —-— 


With the machine inhome position, 
pull the product-to-keyboard key 
slowly forward. The key is to 
latch just as the back transfer 
starting bellcrank is delatched. 


ADJUSTMENTS _ 3-2-64 


—B.T. Delatch Hook & Set Up Arm 


“~--—-— Eccentric B 


To adjust, rotate eccentric B. 


Note: The back transfer delatch 
hook and set-up arm must pivot 
freely on eccentric B. 


ADJ. 6-OVERLATCH OF THE BACK TRANSFER STARTING BELLCRANK 


iz Back Transfer Power Set Slide 


~— Eccentric A 


\ High Side Up 


| 


When the back transfer power set 
Slide is at its maximum movement 
with the roller on the power. set 
drive gear, there is to be .006" to 
.010" clearance (overlatch) be- 


7) i 
Roller =“ Se *6 


Power Set Drive Gear + 


—-—-Back Transfer Starting Bellcrank 


Se Back Transfer Starting Latch 


tween the back transfer starting 
latch and the roller on the back 
transfer starting bellcrank. To 
adjust, turn eccentric A, but keep 
the high side of the eccentric up. 
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ADJ. 7 - ENGAGEMENT OF THE SELECTING ARM STOPS 


Detecting Lever --— Parallel 


Eccentric 
( High Side Up ) 


For proper operation of back 
transfer, the engagement of the 
selecting arm stops to the stop 
lips on the selecting arms must 
be adjusted to each carriage tab 
stop position and to each number 
1 through 9 in the accumulator 
dials as follows: 


With the keyboard out of the ma- 
chine and all 5’sin the accumulator 
dials, cycle the machine in back 
transfer until the selecting arm 
stops are positioned. Then starting 
from the right, manually pull each 
selecting arm forward until the 
stop lip is againstits selecting arm 
stop. At this point: (1) The stop lip 
is to be approximately centeredon 
the selecting arm stop tooth as 
shown in the inset. To adjust, turn 
the eccentrics on the detecting 
levers; keeping the high side of 
the eccentrics up, and the de- 
tecting levers as near parallel to 
the unit frame as possible. (2) 
Move the retainer strip down as 
far as possible without binding 
the detecting levers. 


After adjusting as above, install 
the keyboard and check the back 


— Retainer Strip 


~ Sensing Disabling Bail 


a Stop Lip 


lto4and5to9 
Sensing Fingers 


Back Transfer Selection Sensing Cam — A 


Centered 


transfer operation under power as 
follows: Starting with all 0’s, back 
transfer from each tab stop posi- 
tion 0 through 10. Then use all 
1’s through all 9’s in the key- 
board; and alternately enter divi- 
dend, and back transfer from each 
tab stop position; checking the 
back transfer selection after each 
operation. 


If a wrong selection occurs from 
the back transfer operation of any 
accumulator dial, first recheck 
the selecting arm stop engage- 
ment on another dial as previously 
explained. Then, either readjust 
the eccentric, or form the tip of 
the individual sensing finger where 
it contacts the back transfer selec- 
tion sensing cam. After adjusting, 
start with all 0’s and repeat the 
entire test. Continue to test and 
adjust in this manner until the back 
transfer selection is corrected to 
each number and carriage position. 


Note: Also, the drive shaft speed 
must not exceed 500 rpm. 


A && 


=, ay 
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ADJ. 1 - RELATCHING OF DIVISION SETTING LEVER 


a Division Idler Gear 


ie — — — Relatch Roller 


With the division setting lever at to overlatch the setting lever latch 
its high point of movement with by .005". To adjust, form the divi- 
the relatch roller, the roller A is sion setting lever at point *B”. 


ADJ. 2 - CONNECTOR ARM & THROWOUT ACTUATOR 


Long Transfer Pin (12th Position \F 


Division Throwout Drum— 


Roller —-~ __ 
Upper End —— 


Pad 
Throwout Actuator ( Flag )—~ 
‘~~ No Pressure No Clearance 


FIG. | 


FIG, 1- CONNECTOR ARM CLEARANCE TO THROWOUT ACTUATOR 


With the long transfer pin (12th have no pressure and no clearance 
position) detented to its rearward to the throwout actuator. To adjust, 
position, rotate the connector arm move the clampon the long transfer 
into position over the throwout pin. 


actuator. The connector arm is to 


_ 


£ 
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ADJ. 2 - CONNECTOR ARM & THROWOUT ACTUATOR (Cont.) 


-002 - .004 Ip 
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Vem Division Throwout Drum 


ESOS 


Division Control Gear — 


Eccentric J Le Throwout Actuator ( Flag ) 
FIG. 2 


— Stop Pin 


Stop Pin — p Division Control Gear 
~ 


Division Idler Gear —~ 


INSET 


FIG. 2 - DIVISION CONTROL GEAR CLEARANCE TO STOP PIN 


1. The throwout actuator (flag) is to tooth “2” on the division idler 


have a minimum amount of end 
play and yet be free to rotate. 
To adjust, move collar A. 


- Just as the roller on the division 


throwout drum picks up the 
throwout actuator and begins to 
move the division control gear 
out, tooth “1” on the division 
control gear is to be inline with 


gear. When the roller on the 
division throwout drum has 
moved the division control gear 
to its maximum travel to the 
right, there is to be .002" to 
-004" clearance between the 
division control gear and the 
stop pin. To adjust, rotate the 
eccentric on the throwout actu- 
ator. j 


oa 
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ADJ. 3 - DIVISION CONTROL GEAR & ADD-SUBT, GATE 
FIG, 1 - FREE MOVEMENT OF DIVISION THROWOUT SHAFT 


1. With the machine cycled in divi- 
sion until the roller on the divi- 
sion throwout drum is at its 
high point of movement with the 
throwout actuator, the restore 
spring for the throwout shaft is 
to be fully compressed, but not 
over compressed. To adjust, 
move the collar. 


2. Continue to cycle the drive shaft 
in division until the add-sub- 
tract gate is moved to the minus 
position (division control gear 
in home position) and check for 
free in and out movement of the 
division throwout shaft. (The 
cams on the division throwout 
shaft are not to drag against 
roller 1 or roller 2 on the divi- 
sion control arm.) To adjust, 
rotate the eccentric on the divi- 
sion control arm. 


NOTES 


Restore Spring 


| 
Collar —' Division Throwout Shaft > 


7 Roller 2 
7 


—— Inner Cam 


7— Eccentric 


Roller 1 - 


Division Control Arm — FIG. 1 


Equal Clearance — 


FIG. 2 
FIG, 2 - CENTRALIZING THE ADD-SUBT. GATE FOR DIVISION 


With the machine cycled in division 
until the add-subtract gate is cen- 
tralized and the carriage is in a 
half-shift position, there is to be 
equal clearance between the ac- 
cumulator dial gears and the front 
and rear add-subtract gears. To 
adjust, move the division control 
stud. 


Note: Check for equal engagement 


of the add-subtract gears to the 
accumulator dial gears in the plus 


ADJ. 4 - CARRIAGE SHIFT 


ADJUSTMENTS _ 3-2-64 


~—Equal Clearance 


> =~ - Division Control Stud 


and minus position of the division 
operation. Also, for free movement 
of the cycle lock pin, Then as the 
machine shuts offindivision, there 
is to be no movement of the add- 
subtract gate as the division control 
lever drops. If any of these con- 
ditions are found to be incorrect, 
it will be necessary to readjust 
the carriage and gate setting ad- 
justments before readjusting for 
the neutral clearance as stated 
above. 


7~ Left Shift Clutch Controller 


/ 


100 y-a— 


Engagement 100 % 


FIG. 1 - ENGAGEMENT OF LEFT SHIFT THROWOUT ARM 


With the machine inhome position, 
the left shift throwout arm is to 
engage the left shift clutch con- 


troller with a 100% bite as shown 
in Inset A. To adjust, form the 
left shift throwout arm. 
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Vee 


ADJ. 4 - CARRIAGE SHIFT (Cont.) 


-005 


as /— Lower Aligner Latch 


nM = 


Control Slide — 

Form —— _ 
Div. Shift Support Bracket — — 
FIG, 2 


FIG, 2 - HOME CLEARANCE OF LOWER ALIGNER LATCH 


With the machine inhome position, throwout arm, To adjust, form the 
there is to be .005" clearance division shift support bracket at 
between the lower aligner latch and point shown, 


its latching point on the left shift 


NOTES 


Continued on Next Page 
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ADJ, 4 - CARRIAGE SHIFT (Cont.) 


50-75% — 
Right Shift Clutch Controller — 


Right Shift Throwout Arm — — —— 


Shift Throwout Hook -—~ 


Shift Throwout Cam -% 


Bellcrank Bracket = 


Shift Throwout Cam ~ 


a 


75 - 100% — 


= Shift Throwout Hook 


INSET B 
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—~|=—= — .005 =..010 


— — Left Shift Clutch Controller 


——-—- Left Shift Throwout Arm 


Right Shift Clutch Controller —> 


50 - 75 % Engagement ~ 


\ 
Right Shift Throwout Arm— — 


INSET C 


FIG, 3- ENGAGEMENT OF RIGHT SHIFT THROWOUT ARM 


With the carriage clear, manually 
cycle the machine in division until 
the 2nd right shift has caused the 
right shift throwout arm to engage 
and actuate the right shift clutch 
controller (auxiliary latch and 
lower aligner latch delatched). 
Then check and adjust as follows: 


1. The left shift throwout arm is 
to clear the left shift clutch 
controller by .005" to .010", 
Also, the shift throwout cam is 


to engage the shift throwout 
hook with a 75% to 100% bite 
(Inset B). To adjust. form the 
bellcrank bracket up or down 
as required. 


. The right shift throwout arm 


is to engage the right shift 
clutch controller with a 50% to 
75% bite (Inset C). To adjust, 
form the right shift throwout 
arm, 


VaR, 
\ 
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ADJ. 4 - CARRIAGE SHIFT (Cont.) 
Roller 


a Throwout Drum 


on Actuator 
& 


150 - 200 % \ 
Throwout Drum a Roller 7 i 


Throwout Actuator af | —Clearance 
\ q 
= ee 
pa 


Control Slide, 


Bellcrank é re ram Sk : 
Lifter Shaft ~ : y, } ae 
GontaceeZ Tai] Control Slide f 
Form 
FIG .4 


FIG, 4 - ENGAGEMENT OF THROWOUT ACTUATOR 


1. With the machine in home posi- latch is delatched and the div- 
tion: the upper end of the throw- ision control gear is in home 
out actuator is to have clear- position, the control slide is to 
ance to the roller on the throw- hold the upper endof the throw- 
out drum, while the tail is con- out actuator engaged on the 
tacting the control slide and the throwout drum roller with a 
bellcrank lifter shaft as shown. 150% to 200% bite. 

2. With the machine cycled indiv- To adjust, form the throwout actua- 
ision until the lower aligner tor tail. 


ADJ. 5 - DIVISION ALIGNMENT 


Vf 


Detecting Lever Rocker Arm yf 


Retee rls Yet, r- Sensing Disabling Cam 


Sensing Cam Follower ——~ 


FIG, 1 - BELLCRANK LIFTER PAWL 


With the machine in home position stud on the bellcrank lifter pawl 
and the division control gear re- is to contact the detecting lever 
stored over its stop pin, the sens- rocker arm. To adjust, form the 
ing cam follower is to contact the detecting lever rocker arm at point 
sensing disabling cam. Also, the indicated. 


Cantinnad an Navr Dace 
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ADJ. 5 - DIVISION ALIGNMENT (Cont,) 


Accum. Dial Div. Aligner Cams 


\ 
Dual Sensing Finger _\ 
(19th & 20th Dial ) 


O-T 


Detecting Lever —~ 


Lower 
7Aligner Latch 


J 


FIG. 2 


FIG, 2 - DELATCHING OF THE LOWER ALIGNER LATCH 


1. With the machine in home posi- 
tion, the outside aligner bail is 
to have no pressure against the 
lower aligner latch and cause it 
to be partially delatched. To 
adjust, form the detecting lever 
at point X. 

2. With a "5" turned in the 18th 
accumulator dial and a figure 
selected in the 10th column of 


the main keyboard, cycle the 
machine under power indivisi- 
on. As the carriage shifts to the 
right in division alignment, the 
detecting lever is to move in and 
delatch the lower aligner latch 
just as the shoe on the detecting 
lever aligns with the 19th dial. 
To adjust, form the outside 
aligner bail at point Y. 


i 


a 
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ADJ, 5 - DIVISION ALIGNMENT 


FIG. 3 - INSIDE ALIGNER BAIL 


With the carriage and the keyboard 
clear, manually cycle the machine 
in division until the hook on the 
shift throwout cam follower is pos- 
itioned on the high lobe of the shift 
throwout cam as shown in the In- 
set. In this position, the inside 
aligner bail is to have .005" to 
.010" movement between the upper 
aligner latch and the stud on the 
connector arm. To adjust, form 
the inside aligner bailas required. 


Note: With the machine in a minus 
transfer (not division), the stud on 
the connector arm is not to contact 
the inside aligner bail. 


FIG, 4 - ALIGNER DISABLING ARM 


With the keyboard clear, cycle the 
machine under power in division 
until the carriage has shifted to 
the extreme right. At this point, 
the shift gear is to actuate the left 
override pawl and cause the inside 
aligner bail to unlatch the upper 
aligner latch. To adjust, form 
the inside aligner bail at point 
indicated. 


Note: With the machine in home 
position, the aligner bail is not to 
be held rotated. 


(Cont.) 


.005 - .010 Movement — > 
he N 


Upper "=" *\ es ‘ 


zc Inside Aligner Bail aN 
FIG. 3 


Shift Throwout 
Cam Follower | 


Shift Throwout Cam 
INSET 


Aligner Disabling Arm cain 


Upper \ 
Aligner Latch , 
\ 


Inside Aligner Bail — 


FIG. 4 
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ADJ. 6 - DIVISION STOP 


/~ Division Stop Key 


(Highside Up) 
Eccentric — 


Detent 2-7 | ea 


Detent 1 _! © Live Point 


Division Latch = 


/ 


FIG, 1 - DIVISION STOP LEVER DETENT 


1, The division stop key is to fully 
detent into either of its two 
detent positions, With the divi- 
sion stop key pulled forward 
and the machine cycled in plus 
and minus, the key is not to 
“creep” back up. To adjust, 
turn the eccentric, keeping the 
high side up and to the rear, 


2, With the division stop key moved 
forward into detent 2, cycle 
the machine in division until the 
division control gear is rotated 
to the “plus” position as shown 


Form 


FIG. 2 - DIVISION STOP 
ON CARRIAGE 


Cycle the machine in division until 
the carriage reaches the 1st posi- 
tion and the division stop on the 
carriage moves behind the division 
latch. The machine is to stop just 
as the add-subtract gate moves to 
the neutral (shift) position and 
before the division control gear 
reaches home position. To adjust, 
form the division stop up or down 
as required. 


Idler Gear —_ 


in Fig. 2, At this point, the 
live point is to engage the 
division latch and have .005" 
clearance to the front side of 
the lip. To adjust, form the 
latch lip forward or rearward 
as required, 


With the division stop key pulled 
forward, the live point is to 
engage the division latch lip 
with a 100% bite. To adjust, 
form the latch lip up or down 
as required. 


” Div. Control Gear 
in Plus Position 


+ (Ge FIG. 2 


Continued on Next Page 
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ADJ. 6 - DIVISION STOP (Cont.) 


FIG. 3 
FIG. 3 - DIVISION RELEASE DELAY ARM 


With the keyboard clear, manually 
cycle the machine in division for 
three cycles. This will delatch 
the auxiliary latch and position 
the add-subtract gate to the sub- 
tract position. Continue to cycle 
the machine until the division con- 
trol gear starts to move out, Then, 
just as the first intermittent tooth 
on the division idler gear contacts 
the division control gear, there is 


NOTES 


10-11 


— 80- 100% 


-001 - .010 


“ Point 
-- Division Release Arm 


~— Eccentric (High Point Down) 


to be .001" to .010" clearance 
between the point on the division 
release arm and the stud on the 
division release fork, as wellas an 
80% to 100% engagement, To adjust, 
turn the eccentric, keeping the high 
side down and to the rear. Note: It 
may be necessary to form the div- 
ision release arm to obtain the 
proper engagement. 
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Key Actuating Bellcrank —~ 


Key Actuating Arm 


Directional Control Slide -~ 


Auto. Division Stop Actuator Arm — J 


FIG. 1 


FIG, 1 - KEY ACTUATING ARM 


With the auto division stop actuator 
arm held down, depress the plus 
bar and cycle the drive shaft until 
the add-subtract gate is fully posi- 
tioned rearward. At this point, the 
division stop key is to be fully 
forward, but not bottomed. Also, 
the hook on the key actuator arm 
is to be flush (100% engagement) 


RDJUSTMENTS  3-2-64 


7 

Lip (Pt. 2) -7 
Division Stop 

Actuator Latch 


with the top edge of the lip on the 
directional control slide. To ad- 
just, loosen the adjustment screw 
(Pt. 1), and move the key actuating 
bellcrank until the hook is free to 
move up and down behind the lip. 
Then form the lip (Pt. 2) for the 
100% engagement of the hook, 


10-13 


I 
Division Stop Actuator Latch 


FIG. 2- OVERLATCH FOR AUTODIVISION STOP ACTUATOR ARM 


With a number in the 21st dial, 
check the auto division stop by 
cycling the machine in division 
until the left override occurs. At 
this point: the lip on the auto 
division stop actuator arm is to 
overlatch the division stop actuator 
latch by .005" to .025". To adjust, 
form the lip on the division stop 
key actuating bellcrank; Note: With 
the 21st dial at “0” and a number 
in the 20th dial, the machine is 
to divide out in the normal manner. 
If it stops when the override oc- 
curs, readjust the lip on the 


division stop key actuating bell- 
crank, 


On machines with the automatic 
division stop keys, cycle the ma- 
chine in division until the depress- 
ed auto division stop key contacts 
the stud on the yieldable arm. At 
this point, the lip on the auto divi- 
sion stop actuator arm is to over- 
latch the division stop actuator 
latch by .005" to .025", To adjust, 
form the upper end of the auto 
division stop actuator arm atpoint 
indicated. 
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ADJ. 8 - FULL CAPACITY DIVISION BLOCK 


7 Left End Add- Subtract Gate 


ws foes Blockout Link be Stud 
G ~—Lip 100% 


Engagement (Plus) 


Square Stud~ 


[*) LT Sq. Stud 
N Lip 100% 


Shift Blockout Arm Engagement (Minus) 
“ Full Capacity Blockout Arm INSET 
. When the division keys are de- 2. In either the plus or minus 
pressed, the stud on the shift position of the add-subtract gate 
blockout link is to be bottomed in division, the lip on the full 
in the slot on the full capacity carry-over engaging actuator 
blockout arm, To adjust, rotate is to have a full 100% engage- 
the full capacity blockout arm ment with the underside of the 
on its shaft, and tighten the square stud on the shift block- 
set-screws. out arm. To adjust, move the 


full capacity blockout arm for- 
ward or rearward as required. 


ADJ. 9 - COUNTER BLOCKOUT FOR DIVISION 


Non- Entry Actuator~- 


015 


L Division Release Fork 


With the machine in home position on the division release fork and 
and the non-entry key pulled for- the stud on the non-entry actuator. 
ward, there is to be approximately To adjust, form the tail on the 
.015" clearance between the tail division release fork. 


3- 2-64 FRIDEN CALCUL 
ADJ. 1- ENGAGEMENT OF TH 


-- Positive Transfer Key 


ZA 


When the positive transfer key is 
depressed, the counter reverse 
yoke is to be fully positioned on 
the lower stud of the counter re- 
verse cam, but not bottomed. To 
adjust, form the tail on the posi- 


NOTES 


nay 
E COUNTER REVERSE YOKE 


f,  @ 
Fine Reverse Cam 


R ADJUSTMENTS = 11-1 


Counter Reverse Yoke | 


ba Fully Positioned Not Bottomed 


tive transfer key. Note: Before 
making this adjustment, check the 
“Counter Control Key” adjustment 
under counter adjustments in Sec- 
tion 7. 


11-2 


/ 
/ Setting 
/ Lever 


Selective Transfer 
Interlock -——— 


2 
Lip -~ 


Division Release Shaft -~ 


Aprox. .010 Free Movement we (+) 


1. With the machine in home posi- free to move over the selection 
tion, the division release link is setting bail actuator. To adjust, 
to have approximately .010" form the transfer release link 
free movement. To adjust, at point B. 
shorten or lenghten the division 
release link at screw A. 8. Following a back transfer oper- 

ation (product-to-keyboard key 

2. With the machine in home posi- latched forward), the selective 
tion, there is to be minimum .transfer keys are to he inter- 
clearance between the transfer locked. To adjust, form the lip 
release link and the selection on the selective transfer inter- 
setting bail actuator. Also, the lock, 


transfer release link is to be 


NCTES 
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ADJ. 3 - SELECTING GEAR ENGAGEMENT 


FIG, 1 - SELECTION SETTING BAIL ACTUATOR 


When either selective transfer key 
is depressed, the yoke on the sel- 
ection setting bail actuator is to 
drop over the stud on the selection 
setting bail far enough rearward so 
the selecting gear being actuated 
will have a 75% engagement with its 
#1 segment. To adjust, move the 
selection setting bail actuator for- 
ward or rearward as required. 


NOTE: After adjusting the yoke for 
the selecting gear engagement, 
check to see that it doesn’t bind 
or hang-up when moving on or off 
the stud. 


INSET - SELECTION BELLCRANKS 


If one selecting arm is not getting 
a proper Selection, peen the select- 
ion bellcrank at point indicated as 
shown in the Inset. 


FIG, 2 - DISENGAGING BELLCRANK 


With either selective transfer key 
depressed, cycle the drive shaft 
until the division control gear has 
made one complete revolution. At 
this point, the roller on the dis- 
engaging bellcrank is tohave .005" 
to .015" clearance to the under- 
side of the selection setting bail 
actuator. To adjust, form the dis- 
engaging bellcrank. After adjust- 
ing, recheck Adj. 2, paragraph 2. 


ge 


Selection Setting / ¢ Selection Setting Bail 
Bail Actuator! 


Fr Gear 


FIG. 1 


} 
Selection Bellcrank —4 — a 


INSET 


Selection Setting Bail Actuator — 


\ Disengaging Bellcrank 


FIG. 2 
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ip ADJUSTMENTS 12-1 


an 
PLE ICATION 
iy 


ADJ, 1 - SELECTION AND ESCAPEMENT 


| % 
WE 7 100 % 


—-— Pin Set Lever —— 


~ 


Lip 7 


ie Escapement Lever 


| 


wae Escapement Comb 


r Setting Pin—, 


—-— Flush 


FIG. 1 


FIG. 1 - ALIGNMENT OF THE SETTING PINS TO PIN SET LEVERS 


When aligning the setting pins to 
the pin set levers, escape the 
mult unit 9 places to the left so 
the setting pins in the 10th column 
are over the pin set levers. Then 
align the setting pins by shifting 
the escapement comb to the right 


Shift Drum Tooth->\ 


v Lower Bearing Bracket 


> 
| 
FIG. 2 


FIG. 2 - UNIT SHIFT RACK 


When the mult unit is shifting to 
the right, the tooth on the escape- 
ment comb is to overtravel the es- 
capement pawl by approximately 


or left. When properly aligned, 
the pin set levers are to have a 
100% engagement with the setting 
pins. Keep the escapement comb 
level with approximately .015" 
clearance between the comb and 
the lip on the escapement lever. 


je eceEe rien Comb 


Approx. .015 


“ Escapement Pawl 


.015", To adjust, loosen the screws 
A on the shift drum lower bearing 
bracket and move the adjustable 
plate right or left. 


Qantinuad On Mave Daca 
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FIG. 3 - STOP LIP 


FIG. 3 
The stop lip is to stop the down- comb tooth. Test in each position 
ward travel of the escapement by depressing the zero key. To 
lever just as the point of the es- adjust, raise or lower the stop lip. 


capement pawl releases from the 


7— Selection Key 
7 
4 


a 
Pin Set Lever —~ 


FIG. 4 


FIG. 4 - POSITIONING OF THE SETTING PINS 


As each mult selection key is fully full detent position without bottom- 
depressed, the setting pin over the ing the pin set lever. To adjust, 
pin set lever is to be raised to its form the pin set lever. 
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MUL THIBLIC ATION 


Sector Release Bellcrank— 


FIG. 5- SECTOR RELEASE 


When the sector release pawl is 
manually rotated counter clock- 
wise as far as it will go, point 
1 on the sector release bellcrank 
is to move slightly below the top 
surface of the bottom plate, but is 


Unit Bumper—_ 


Escapement Comb” 


FIG. 6 - UNIT BUMPER 


When the mult unit is escaped to 
the extreme left and a selecting 
key is repeatedly depressed (inter- 
lock shown in inset held out of the 
way), the lip on the escapement 


ADJ. 1 - SELECTION AND ESCAPEMENT (Cont.) 


_7-— Selection Key 


Lr Sector Release Bracket ,— Sector 
4 psec CREE 


——— 


Sector 
Release Link 


——-Sector Latch 


“\- Sector Release Pawl 


FIG. 5 


not to catch below the plate. To 
adjust, move the sector release 
bellerank bracket. Then to obtain 
the sector release after the pin 
set and before the unit hop, form 
the sector release link at point Y. 


Selection Interlock 
/ 


lever is to move in and out of the 
escapement comb without hanging 
up. To adjust, move the unit bumper 
in or out as required, 


Continued On Next Page 
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ADJ. 1 - SELECTION AND ESCAPEMENT (Cont.) 


&—— Sector 


— Sector Latch 


FIG. 7 - SECTOR LATCH BLOCK 


Sector Latch Block =\ 


With the sectors all latched on mately .035" clearance between the 


their sector latches, escape the sector latch block and the sector 
unit to the left. As the unit moves latches. To adjust, move the sector 
to the left, there is to be approxi- latch block. 


Booster Spring —_ 
XN 


Mult. Starting Arm—~ 


FIG. 8 \—— — Booster Spring Lever 


FIG. 8 - ESCAPEMENT PAWL BOOSTER SPRING 
With the machine and the mult possible. To adjust, rotate the 


unit in home position, the booster booster spring lever as required; 
Spring is to be set as loose as and tighten the holding screw. 
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aA 


MULTI 


LEICA TION 


ADJ. 2 - UNIT POSITION SELECTOR (REPEAT MULT) 


7~ Selector Lock 


Support _, Parallel 


Bracket Min. Clearance 


With the mult unit escaped one or 
more positions out of the home 
position, pull the repeat key for- 
ward to engage the selector lock 
into a tooth space on the unit 
position selector. At this point: 


1. The support bracket is to be 
parallel with, buthave minimum 
clearance to, the bottom surface 
of the unit position selector. To 


ADJ. 3 - MULT KEY RELEASING 


With the mult unit in home posi- 
tion, the lower end of the mult key 
latch is to rest against the notch 
on the support bracket; and also 
contact the tail on the restore arm. 
To adjust, form the tail on the 
restore arm at point indicated. 


Eccentric 


/ 
L Unit Position 
Selector 


adjust, move the bracket. After 
adjusting, check to see that the 
unit position selector does not 
drag or bind on the bracket. 


2. As the selector lock enters a 
tooth space, the unit position 
selector is to have maximum 
rearward movement without 
causing a hard repeat key 
action. To adjust, turn the ec- 
centric on the restore arm. 


7 Mult. Key Latch 


L Bracket y, 


/ 
Restore Arm 
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ADJ. 4 - KEYLATCH OVERTRAVEL 


Accum. Mult Key ~ 


Touching + @ 
x 


Mult Starting Arm—\ ] 


(Form) 
Delatch Arm ~ 


3- 2-64 


Key Release Link~ 


When the keyboard hold key is de- 
pressed and any mult operating key 
is sharply depressed, the keyboard 
hold key is to remain latched. 
To adjust, form the delatch arm 
at point indicated so the mult key 


ADJ. 5 - MULT INITIATOR SHAFT 


“Eccentric. 


FIG. 1 


latch lips have approximately .005" 
to .015" clearance when the key 
latch shaft is held manually ro- 
tated, and the delatch arm is just 
touching stud A. 


Enter Dividend Key 


Centered 


FIG. 1 - DISENGAGING BAIL ENGAGEMENT 


With the arm on the right end of 
the mult initiator shaft rotated 
against stud A, stud S on the dis- 


engaging bail is to be centered in 
the slot on the mult starting link- 
age. To adjust, turn the eccentric. 


Continued an Neyt Pace 
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MULY 


“N 
Mult. & Clutch Set Up Lever -> 


FIG. 2 - MULT INITIATOR ARM 


Te 


With the machine in home posi- 
tion, there is to be .030" mini- 
mum clearance between the en- 
gaging lip on the mult initiator 
arm and the top surface of the 
mult-squaring set-up arm. To 
adjust, form the lip on the mult 
and clutch set-up lever. 


ADJUSTMENTS WEG 


Engaging 
Lip 


N ‘ N 
— Lip \. Clearance 


Mult. = Sq. Set Up Arm's 


FIG. 2 


2, When the mult sq. operating 
keys are depressed, the mult- 
squaring set-up arm is to move 
behind the engaging lip on the 
mult initiator arm without drag- 
ging against the lip. To adjust, 
form the mult initiator arm. 


ADJ. 6 - PLUS OR MINUS DETECTING LEVER 
CLEARANCE TO MULT UNIT FRAME 


Eccentric —_ 


Plus Or Minus Cam Follower — 


Plus Or Minus Sensing Cam — 


With the mult unit inhome position 
and the plus or minus cam follower 
resting on the high pointof the plus 
or minus sensing cam, the plus 
or minus detecting lever is tohave 


av 


© 


Plus Or Minus Detecting Lever 
& y— Mult. Unit Frame 


ZL) 
Va 
7 
| 
| 
_ glo - .015 
.010" to .015" clearance to the 
mult unit frame at point shown. To 
adjust, turn the eccentric on the 
plus or minus cam follower. 
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ADJ. 7 - PLUS DISABLING LEVER CLEARANCE 
TO THE DISABLING PAWLS - Plus Disabling 


/ Lever 


Eccentric A ~\ 


7 Approx. 
/ -020 


\\ 
Sector — — 


Disabling 
Lever Latch a 


Disabling Levers Latch Arm —— — 


Disabling Lever 
Delatch Arm NS 


Eccentric Bn 
ey 


—_ 


1. With 3 zeros selected inthe mult 2. With the machine restored to 


unit, cycle the drive shaft in 
mult until the mult unit just 
starts to shift. Then manually 
latch the disabling levers latch 
arm on the disabling lever latch 
by lifting up on the plus disabl- 
ing lever. At this point, the plus 
disabling lever is to have app- 


roximately .020" clearance to May, 


the disabling pawls. To adjust, 
turn the eccentric A. 


home position, the plus disabl- 
ing lever is to have approxi- 
mately .020" clearance to the 
disabling pawls. To adjust, turn 
the eccentric B. Note: Clear- 
ance can be checked by select- 
ing zeros in the mult unit. 
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MUL i ATION 


ADJ. 8 - MINUS DISABLING LEVER CLEARANCE TO GUIDE BRACKET 


Plus Disabling BeReES, 


Disabling Levers 
Engaging Link es ee, 


oe Guide Bracket 


_-—7 Minus Disabling Lever 
Eccentric, im 


Se 


“~~~ Engaging Link Actuator Arm 


With the mult unit and the drive toming in the slot in the guide 


shaft in home position, the minus bracket. To adjust, turn the eccen- 
disabling lever is to have approx- tric on the engaging link actuator 
imately .015" clearance from bot- arm. 

NOTES 
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ADJ. 9 - MULT CAM CLUTCH RELEASE DOG 


Mult. Clutch Release Arm =\ 


Rear Point—— __ 


Approx. .025-—~ Tey 


With any number from 1 to 5 select- 
ed in the mult unit and the machine 
cycled in mult until the plus dis- 
abling lever drops, the rear point 
on the mult cam clutch release 


nS Soe rl 


ADJ. 10 -HOLDING PA TERMIN 


With any number from 1 to 5 select- 
ed in the mult unit, cycle the 
machine in mult until the holding 
pawl termination link moves up 
and the holding pawl moves into full 
engagement with the sector. At 
this point, the slot in the holding 
Bank tarmieetion Vink is 4p have 
no pressure and no clearance to 
the stud on the holding pawl arm. 
To adjust, move the holding pawl 
termination link. 


No Pressure & 
No Clearance 


7~ Plus Disabling Lever 


Fis, 
~~ Mult Cam Clutch Release Dog 


dog is to have approximately .025" 
clearance to the lip on the mult 
cam clutch dog. To adjust, turn the 
eccentric on the mult clutch re- 
lease arm, 


sof 


TION LINK 


Fully Engaged *\ 


Holding Paw] Ss 


\_ Holding Pawl 
Termination Link 


Vea, ae 
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Wek £5 
MULTIPHIE ATION 


Wet 


ADJ. 11 - OVERLATCH OF THE DISABLING LEVERS LATCH ARM 


Disabling Levers 
LatchArm — 


Sector-—~ 


With a 1 selected in the mult unit, 
cycle the machine in mult until the 
feed pawl raises the sector to its 
maximum travel. At this point, the 
disabling levers latch arm is to 
have approximately .015" over- 
latch on the disabling levers latch. 
To adjust, turn the screw on the 
bottom of the feed pawl. 


Be Plus Disabling Lever 


INSET A 


~ 
Feed Paw] 


\ 
SS 
7 . 


? Y 
Minus Disabling Lever 


After adjusting the overlatch of the 
disabling levers latch arm from the 
plus disabling lever, select two 
short-cut numbers in the mult unit 
and recheck the overlatch of the 
disabling levers latch arm from the 
plus or minus detecting lever and 
from the minus disabling lever as 
shown in Insets A and B. 
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y 


ADJ. 12- PLUS OR MINUS TOGGLE 


P Mi Bell k 
eden sinks Belles a cr Plus Or Minus Cam Follower 


Slot ‘ 


Approx. .010 mal 


~ Gate Reverse Link 


_— 7 Eccentric 


Plus Or Minus Sensing Cam—> 


_- — Reverse Link Actuator 


With a number selected in the mult toggle is to be approximately .010" 


unit, cycle the machine in mult Short of bottoming on the plus or 

until the gate reverse link moves minus bellcrank stud. To adjust, 

down (plus or minus cam follower turn the eccentric on the gate re- 

on high point of cam). At this point, verse link. 

the lower slot on the plus or minus 

ADJ. 13 - PLUS OR MINUS LOCKING ARM ty 
Plus Or Minus Cam Follower — 


Plus Or Minus Locking Arm — —y\ 


Screws —— 7 


ener 


WS 
Plus Gate Actuator Arm 


Minus Gate Actuator Arm 


With a number from 1 to 5selected -030" clearance over the front leg 
in the mult unit, cycle the machine on the minus gate actuator arm. 


in mult until the add-subtract gate 
is moved to the plus position. 
At this point, the stud on the plus 
gate arm is to have approximately 


To adjust, move the hook on the plus 
or minus locking arm forward or 
rearward as required. 
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ADJ. 14 - GATE ARM STUD 


Plus Or Minus Bellcrank 


Add - Subt. Gate \ \ 


Approximately 
Equal & Free 


Gate Arm -—~ 


Eccentric —-~ 


Plus Gate Actuator Arm -% 


Minus Gate Actuator Arm—~ 


With any number 6 to 9 selected 
in the mult unit, cycle the machine 
in mult until the plus or minus 
cam follower drops in the low dwell 
of the plus or minus sensing cam. 
At this point, the stud on the gate 


NOTES 


ag Aah Gant Caen 


coe or Minus Toggle 


“~_ Plus Or Minu: 
Cam Follower 


se Plus Or Minus 
‘ad Sensing Cam 


arm is to be approximately center~ 
ed and free to move up anddownin 
the slots on the gate actuator arms. 
To adjust, turn the eccentric on 
the gate arm, 


Se es) 
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100% Engagement 
Shift Disabling Bracket7 

< Mult. Unit Shift Rack 7 
\ / 


—Flush 


“Form 
N 
“-Right Shift Throwout Arm 


FIG. 1 - ENGAGEMENT AND DISENGAGEMENT 


1. With the mult unit escaped one edge of the lobe. To adjust, 
or more places to the left, the move the shift disabling brack- 
right shift throwout arm is to et. 


be flush with the right edge of 
the lobe on the right shift stud. 


To adjust, form the right shift | Note: Always check to see that 


throwout arm, the keeper is installed on the end 

of the eccentric stud as shown, 

2. With the mult unit in home pos- This is important because it will 
ition, the right shift throwout prevent the right shift throwout 
arm is to have approximately arm from moving off the right 
.030" clearance to the right shift stud and cause a shift failure. 


Paceiewnd On Navt Dace 
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ADJ. 15 - RIGHT SHIFT THROWOUT ARM (Cont.) 


Right Shift Rod 


Right Shift Actuator Arm 


Shift Disabling Cam—- 


Right Shift Throwout Arm -> 


YS 


FIG. 2 


FIG. 2 - MOVEMENT OF RIGHT SHIFT ROD 


With the roller on the shift disabl- 
ing cam follower resting in the low 
dwell on the shift disabling cam, 
the right shift throwout arm is to 
hold the right shift rod at its max- 
imum rearward position without 
moving the shift disablingcam fol- 
lower away from the shift disabl- 
ing cam. To adjust, turn the eccen- 


tric stud A. 


After adjusting as above, cycle the 
machine until the mult termination 
occurs and the right shift throwout 
arm moves over the notch on the 
right shift stud. Then check to see 
that the right shift throwout arm 
does not hold the right shift stud 
rearward, 
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ADJ.16- SHIFT TOOTH ENGAGEMENT 


75% Maximum 


/ Engagement 


Mult. Unit Shift Rack -~ 


Shift Tooth —” 


With all zeros selected in the mult 
unit, cycle the machine in mult 
until the shift drum raises anden- 
gages the shift tooth into mesh 
with the mult unit shift rack. At 


ADJ. 17 - GATE STABILIZER 


As the add-subtract gate is cent- 
ralized in a mult operation, the 
yoke on the add-subtract gate stab- 
ilizer is to move over the stud 
on the gate stabilizer arm with 
equal clearance to the stud. To 
adjust, move the stud. 


y—Shift Drum Actuator Arm 


ionic 


this point, the shift tooth is to have 
a 75% maximum engagement with 
the shift rack. To adjust, turn the 
eccentric on the shiftdrum actuat- 
or arm. 


Equal 
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MULTIBLAE ATION 


Mult. Initiator __ 
Segment Gear y’ 


Latch , 
Lip 


During the last unit shift in mult, 
the tail on the termination segment 
gear is to delatch the mult termina- 
tion pawl from under the latch lip 
on the mult initiator segment gear 
just before the mult unit contacts 
the left side frame. To adjust, have 
the mult unit in home position and 
move the mult termination pawl so 
the roller has approximately .050" 
clearance to the tail on the term- 
ination segment gear. Then check 
for proper delatching as stated 


ADJ. 18 - MULT TERMINATION PAWL 


Termination Segment Gear— 


Approx. .050 ee / 


—— Eccentric 
(See Note) 


Mult. Termination Pawl 


above. 


Note: This adjustment will be 
effected when the termination seg- 
ment gear eccentric is adjusted 
for automatic decimal. As a tem- 
porary setting, position the ec- 
centric straight up as shown. After 
making the automatic decimal ad- 
justments, readjust the mult term- 
ination pawl for the above cond- 
itions. 
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Salo /G- MUL TIREXCA TION 
ADJ. 19 \/CLUTCH OPENING SHAFT 


Clutch Opening Shaft ‘ 


“Mult. & Clutch Set Up Lever 


Cycle the machine under power in this point, the clutch is to be held 
multiplication until a sector is released by the mult Starting arm 
feeding out and then release the and is not to chatter. To adjust, 


mult key from its latch lip. At form lip W. 


ADJ. 20 - ESCAPEMENT PAWL DISABLING SLIDE (Repeat Mult) 


Escapement Pawl Disabling Slide —— 


| 
| 
4 


Mult Starting Arm 


With the machine ina repeat mult with a 50% minimum engagement, 
Operation, the escapement pawl To adjust, form the control link 
disabling slide is to engage the at the offset. 

latch lip on the mult starting arm 


a 
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ADJ. 21 - SELECTOR LOCK INTERLOCK (REPEAT MULT) 


With a number selected inthe mult 
unit, pull the repeat key to the for- 
ward position and depress the mult 
key. At this point, there is tobeno 


G _.No Pressure 


No Clearance 


Selector Lock Unit Position Selector 


pressure and no clearance between 
lip A and lip B. To adjust, raise 
or lower the selector lock inter- 
lock arm, 


ADJ, 22 - MULT CLEAR KEY INTERLOCK (REPEAT MULT) 


Approx. 5/32” 


Lip ~~ 


Repeat Blocking Bail G 


With a number selected inthe mult 
unit and the repeat key in the for- 
ward position: (1) The lip on the 
repeat blocking bail is to clear the 
mult unit guide shaft approximately 
5/32", To adjust, form the repeat 


Mult. Unit Guide Shaft 


Mult. Clear Key ~~ 


Correction Lever. 


block bail. (2) The mult clear key 
is to be blocked by the correction 
interlock bail moving under the 
stud on the correction lever. To 
adjust, form the correction inter- 
lock bail. 


bo 
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ADJ. 23 - GRADIENT DISABLING ARM 


nee: Mult. Counter Disabling Bellcrank 


Centered \ 


Set - Screw. 


Pa al 


On machines with the gradient 
counter feature and with the count- 
er control key moved to the gra- 
dient position, the stud on the gra- 
dient disabling arm is to be center- 
ed in the notch formed by the neg. 


Mult. Counter Disabling Bellcrank es 


mult counter disabling bellcrank 
and the mult counter disabling 
bellerank. To adjust, loosen the 
set-screw and rotate the gradient 
disabling arm on its shaft. 


ADJ. 24 - ENGAGEMENT OF THE MULT STARTING PAWL 


Engagement 


Latch # 1— — 


Mult Starting Pawl 


With the machine in home position, 
the #1 latch lip is to have 100% 
engagement. with the mult starting 
pawl. To,,adjust, form the tail on the 
mult starting pawl. 


100 % 


\_ Mult Initiator 
Segment Gear 
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ADJ. 1 - TERMINATION GEAR ENGAGEMENT & 


CLEARANCE FOR RATCHET GEAR LIP 


13-1 


Shift Disabling 
Ratchet Gear — A = 


Shift & 
Sel. Pos — 
Gear 


Term, 


~ ~-Eccentric 
iQ, 
Max. Engagement yi 


tl 


\ Holding Screw 


1. The termination segment gear 
is tohave maximum engagement 
with the shift and selection 
positioning gear without bind- 
ing. To adjust, raise the termi- 
nation segment gear. 


2. When the decimal bar is de- 
pressed, the lip on the over 
selection detecting lever is to 
move into engagement with the 
shift disabling ratchet gear with 
minimum clearance to the rear 
edge of the ratchet tooth. Also, 
the shift disabling ratchet gear 
is to be released from its detent 


~ “Segment Gear 


__ __ Min. Clearance 


Term Segment 


Approx. .050 3 


Zz Mult Termination Pawl 


INSET 


position when the unit is shifted. 
Check in all decimal position. 
To adjust, turn the eccentricon 
the termination segment gear. 


Note: Since the eccentric adjust- 
ment effects the clearance 
for the mult termination 
pawl, it will be necessary 
to readjust the mult termi- 
nation pawl for approxi- 
mately .050" clearance as 
Shown in the Inset. (See 
mult termination pawl ad- 
justment in the mult adjust- 
ment section.) 
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DECIMAL 


ADJ.2 - DISABLING LEVERS BLOCKOUT ARM 


With the auto decimal key in the 
forward position, there is to be 
-005" to .010" clearance between 
the lip on the disabling levers 
blockout arm and the blocking 
interlock. To adjust, form the 
disabling levers blockout arm. 


Decimal Bar _ 
Interlock / 


Interlock _ 
Setting Arm 


ke aw ies Clearance 


Automatic Decimal Setting Key > 
oa 


= Detent 


Disabling Levers\\ 
Blockout Arm 


es ._ Disabling Levers 
Blocking Interlock 


! 
t Shift Drum 
Interlock Actuator 


_ Decimal Bar 
rg Interlock Arm 


_-7 Lip 


/ Mult Keys Interlock 
Disabling Arm 


ADJ. 3 - DECIMAL BAR INTERLOCK 


When the decimal bar is depressed 
and then released, the decimal bar 
interlock is to move under the lip 
on the decimal bar interlock arm. 
In this position, the decimal bar 


interlock is to be flush with the 
edge of the lip and have clearance 
to the underside of the lip. To ad- 
just, form the lip. 
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2, 


AUTOMATIC DECIMAL 


ADJ. 4 - TERMINATION 


Mult & Repeat Interlock Actuator - 


When the mult unit is at its max- 
imum travel to the right, the inter- 
lock latch is tohave approximately 


Approx. 1/32 
\ 


1/32" clearance to the lip on the 


mult and repeat interlock actuator, 


To adjust, move the interlock latch. 


ADJ. 5 - SELECTION KEYS INTERLOCK 


Selection Interlock a; 


! shite Disabling Ratchet Gear 


With the decimal dial setting on 
"3", depress the decimal bar and 
then select 2 zeros. At this point, 
the stud on the shift disabling 
ratchet gear is to just contact the 
selection interlock actuator. To 


adjust, form the selection interlock 
actuator at point A. After adjust- 
ing check to see that the keyboard 
interlocks after the last digit is 
entered for the particular decimal 
setting. 


13-4 


ADJ. 6 - SHIFT DRUM INTERLOCK 


s Minimum Clearance 


Shift Drum Actuator Arm ae 


— — Shift Drum Interlock 
Shift Drum _ 
=e 


i \~—Screw 
Shift Drum Yieldable Arm/ 


3-2-64 


With the mult unit inhome position down behind the stud on the shift 


and the auto decimal key moved drum yieldable arm with minimum 
forward and rearward, the shift clearance. To adjust, move the 
drum interlock is to move up and shift drum interlock. 

NOTES 


aie 


3-2-64  FRIDEN CALCULATOR ADJUSTMENTS —10- 


AUTOMATIG/ DECIMAL 


ADJ. 7 - OVER SELECTION DETECTING LEVER 
AND RATCHET GEAR BACK-UP PAWL 


r~ Over Selection Interlock 


Shift Disabling Ratchet Gear > 


.O1S Min. 


RA 


1. With the clutch manually re- 2. When the decimal bar is de- 
leased, cycle the drive shaft pressed, the lip on the over se- 
until the decimal feed pawl lection detecting lever is to 


moves under the teeth on the 
shift disabling ratchet gear. At 
this point, the decimal feed pawl 
is tohave .015" minimum clear- 
ance to the teeth on the shift 
disabling ratchet gear. To ad- 
just, form lip X. 


move between the slots in the 
over selection interlock with 
equal clearance. To adjust, 
move the over selection detect- 
ing lever. 
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ADJ. 8 - MULT KEY INTERLOCK 


Clearance 


‘J Mult. & Clutch 
Set - Up Lever 


3- 2-64 


With the mult unit and drive shaft is to pass the hookon the mult keys 
in home position, pull the auto interlock with clearance. To ad- 
decimal key forward and slowly just, form the rear armon the mult 


depress the mult key. The lip on keys interlock. 
the mult and clutch set-up lever 
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SQUARING 


ADJ, 1 - CLEARANCE FOR SQ. INITIATOR SEGMENT GEAR 


(High Lobe Up) 
Eccentric = 


Key Release 
Cam Follower ~7 


Roller -/7 


Sq. Starting Pawl —~ 


With the squaring initiator segment 
gear in its detent position: (1) The 
Squaring starting pawl is to have 
100% engagement with the latch lip 
on the squaring initiator segment 
gear, To adjust, form the squaring 
Starting pawl. (2) As the drive shaft 


NOTES 


,~ Approx. Equal 


~~ Sq.-Mult. Drive 
7 
o Idler Gear 


©) 


ae 


‘N 
\— Approx. Equal 


. Initiator Segment Gear 


is cycled, the teeth on the squaring 
mult drive idler gear are to clear 
the teeth on the squaring initiator 
segment gear with approximately 
equal clearance. To adjust, turn 
the eccentric on the key release 
cam follower. 
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ADJ. 2- CLEARANCE FOR FEED PAWL DISABLING BELLCRANK 


v Squaring Cam Follower 


_--— Squaring Engaging Cam 


ir Auto Decimal Frame 


L Mult Delatching Link 


Aprrox. .010 -/ 


With the machine inhome position, decimal frame. To adjust, turn 
there is to be approximately .010" the eccentric on the mult delatch- 
clearance between the feed pawl ing link, 


disabling bellcrank and the auto 


NOTES 
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AUTOMATIG SQUARING 


Bay 


ADJ, 3 - RETURN FEED PAWL 


(High Lobe Up) 
we Eccentric 


Return Feed Pawlz 


Touching 
No Pressure 
No Clearance 


Screw Stud~ ~ _ 


Squaring Cam Shaft Return Ratchet ~- ~~ 


Z 
Approx. .010 ~ 


With the machine inhome position: 


1. The point on the return feed 2. The point on the return feed 
pawl is to clear the bottom of pawl is to just touch (no pres- 
the ratchet teeth by approxi- sure, no clearance) the back 
mately .010". To adjust, move side of the ratchet teeth. To 
the screw stud. adjust, turn the eccentric. 

NOTES 
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Nein? 
ADJ. 4 - MULT-SQUARING STARTING TOGGLE 
Approximately Centered 
\ 
\ 
Squaring Starting Pawl / Mult-Sq, Starting Toggle -— Mult. & Sq. Control Lever 


} Stud=, ' 


Rear Arm 4 


/ Mutt. & Sq. 
Set-Up Arm 


Mult. Starting 
Pawl~~./ 


Mult-Sq. Starting Toggle 7 
/ ig Clearance 


Approximately / 


R Arm = 
/ Centered / / ca SET, Mult. & Sq. 


r Control Lever 


Mult & Sq. Set-Up Arm - 


FIG. 2 
1. With no selection in the mult be approximately centered with 
unit depress the mult-sq. key. the stud on the mult starting 
The left end of the mult-squar- pawl as shown in Fig, 2. 


ing starting toggle is to pivot 

upward and be approximately To adjust for both conditions, form 

centered with the stud on the the rear arm on the mult and 

squaring starting pawl as shown squaring control lever. 

in Fig. 1. 

Note: If the above adjustment does 

2. With a selection in the mult not satisfy both conditions, read- 

unit, and the mult-sq. key de- just the lip on the mult and clutch 

pressed, the left end of the mult- set-up lever as shown in Adj. 5, 

squaring starting toggle is to Fig. 2, page 12-7, 

remain in the down position and 
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SER 


ADJ.5- SELECTION CLUTCH ENGAGEMENT 


Squaring Selection Shaft = 


With the machine cycled in squar- 
ing until the squaring selection 
engaging gate is at its maximum 
forward travel, the selection 
clutches are to have maximum 
engagement with their engaging 
gears, but are not to bottom. 


NOTES 


Engaging Arm —— 


y~ Gate Actuator Link 4 
x 


'y Not To Bottom 


—-—-~Selection Clutch 


—-— Squaring Selection Engaging Gate 


_7— Eccentric 
(See Note) 


To adjust, turn the eccentric on 
the gate actuator link. 


Note: A temporary setting of the 
Mult Cam Clutch Release (Adj, 13) 
is necessary before making the 
above adjustment, 
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ADJ. 6 - CLEARANCE FOR MULT STARTING PAWL 


Approx. 1/8 — — 


Mult Starting Pawl ~~ 


ay 


oe 
Form— — 


Cycle the machine in squaring 
until the mult delatching link moves 
forward. At this point, there is to 
be approximately 1/8" clearance 


NOTES 


Mult Initiator Segment Gear 


\.Mult Delatching Link 


between the mult starting pawl and 
the lip on the #1 latch for the mult 
initiator segment gear. To adjust, 


form the lip on the mult delatching 
link, 
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FAMIe SQUARING 


Squaring & Decimal Feed Eccentric 4 


Min. Clearance 


L. Decimal Feed Pawl 


—Shift Drum Interlock Arm 


& Mult Delatching Link 


With several numbers Selected in point, there is to be minimum 
the mult unit, cycle the machine clearance (without touching) be- 
in multiplication until the shift dis- tween the shift drum interlock arm 
abling ratchet gear is at its max- and the screw stud. To adjust, 
imum movement as shown. At this move the screw stud. 


ay 
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ADJ, 8 - SQUARING FEED & SHIFT ENGAGEMENT 


Touching 


No Pressure =-No Clearance 
Feed Actuator Arm ~ ~*~ 


Squaring Actuator Arm 
\ 


\ Feed Disengaging Link 


FIG. 1 
FIG, 1- SQUARING FEED ENGAGING TOGGLE 


With the machine inhome position: 
(1) Stud A is to just contact the 
reverse link actuator, To adjust, 
turn the eccentric on the squaring 
actuator arm, (2) There is to be 
-040" to .060" clearance between 


the lip on the feed actuator arm and 
the upper surface of the feed dis- 
engaging link (Inset). To adjust, 
form the squaring feed engaging 
toggle at point shown. 


Co thot: Lae 


‘Bi Squaring Cam Follower 


Squaring | 
Engaging Cam 


FIG, 2 - 


Right Shaft Stud = (Lobe) 
fl 7 


L. shift Engaging Bellcrank 


ENGAGEMENT OF THE RIGHT SHIFT THROWOUT ARM 


Cycle the machine in Squaring until 
the roller on the Squaring cam 
follower is on the high point of the 
Squaring engaging cam. At this 
point, the right shift throwout arm 


is to be actuated as far to the right 
aS possible without bottoming the 
shift engaging bellcrank against the 
frame. To adjust, form the shift 
engaging bellcrank. 
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ADJ. 9 - CAM SHAFT FEED PAWL ENGAGEMENT & DISENGAGEMENT 


7 Roller 
Sq. Cam Follower 7 7) 


Cam Shaft Feed Pawl-\ INSET A 


Sq. Engaging Cam % 


Maximum Ods 
Clearance 


NX 
‘Cam Shaft Feed 
Engaging Arm 


Mult Delatching > 
Link -~ 


ae 
Yr 1S 
/ 

015 \ Shift Disabling Cam Shaft Feed Paw] 


Ratchet Gear 
Decimal 
Feed Pawl 


Cam Shaft \ Decimal 
Feed Paw] Back-Up Pawl 


INSET B 


Mult Delatching Link- 


. With a “5” or any number se- 
lected in the 1st column of the 
main keyboard, cycle the ma~ 
chine in squaring until the cam 
shaft feed pawl contacts the lst 
tooth on the squaring cam shaft 
feed ratchet and rotates the cam 
shaft one tooth space. Then on 
the following feed pawl move- 
ments, the feed pawl is to have 
maximum clearance to the #2 
tooth on the ratchet gear as 


shown in Inset A. To adjust, 
form the feed pawl disabling 
arm at point indicated, 


. During a squaring operation, the 


decimal feed pawl is to be held 
below the teeth on the shiftdis- 
abling ratchet gear with approx- 
imately .015" minimum clear- 
ance as shown in Inset B, To 
adjust, form the lip on the mult 
delatching link, 
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ADJ. 10 - FEED PAWL CLEARANCE TO 
TERMINATION FEED MULT GEARS 


With the machine in home position, 
there is to be approximately .025" 
clearance between the feed pawls 
and the teeth on the termination 
feed multiplier gears. To adjust, 
move the bumper. 


Feed Pawls — ~ 


Cycle the machine in squaring until 
the holding pawl disabling link is 
at its maximum forward move- 
ment. At this point, the yoke on 
the holding pawl disabling link is to 


-E : 
pose ccentric 


Holding Paw] Disabling Link = 


Termination Feed Multiplier Gears 
/ 


c Mult Feed Holding Paw1 
\ 


—— — Squaring Actuator Arm 


block stud Y and prevent forward 
movement of the mult feed holding 
pawl. To adjust, turn the eccentric 
on the holding pawl disabling link. 
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ADJ. 12 -TERMINATION FEED MULTIPLIER GEARS 


Termination Feed 


Eccentric 
7 


Feed Actuator Arm ‘ 


\ 
Feed Disengaging Link 


With the machine cycled in squar- 
ing, the full feed movement of the 
feed actuator arm is to fully rotate 


ADJ. 13 - MULT CAM CLUTCH RELEASE 


Mult Cam Clutch —— — iz 


‘ Squaring we 
Termination Disc 


1. With a number selected in the 
lst column of the main key-- 
board, cycle the machine in 
squaring until the feed gear 
engaging arm for the lst column 
is on the high point of move- 
ment with the #1 cam. At this 
point, there is to be approxi- 
mately .020" to .030" clearance 
between the mult cam clutch re- 
lease dog and the lipon the mult 
cam clutch as shown in the upper 
Inset. To adjust, shorten or 
lengthen the clutch release link. 


Multiplier Gears 
N 


the termination feed multiplier 
gear into its next detent position. 
To adjust, turn the eccentric. 


NY 
“ Mult Cam Clutch Release Dog 


“>— Squaring Clutch Release Arm 


« = NN 
5 High Point NT 
Clutch Release Minimum .O15 


\ — —Disabling Actuator ——— 


2. After adjusting as above and 
with the machine in home posi- 
tion, rotate the column termi- 
nation discs so their notches 
are out of line with the clutch 
release actuators. Then check 
for a minimum of .015" clear- 
ance between the discs and the 
clutch release actuators as 
shown in the lower Inset. If 
this clearance is less than .015" 
it will be necessary to recheck 
and readjust the multcam clutch 
release dog clearance as shown 
in the upper Inset. 
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Squaring Termination Link 


wwe? 
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Squaring Initiator 
Segment Gear 


“Termination 
Sensing Disc 


Ra ¥ 


Termination Actuator Bail —~ @Y 


1, With a “1” selected in the main 


keyboard, cycle the machine in 
Squaring until the squaring 
termination sensing bail drops 
and engages the notches in the 
termination sensing discs. At 
this point, the squaring termi- 
nation pawl is to have approxi- 
mately .020" clearance to the 
#2 latchon the squaring initiator 
segment gear. To adjust, form 
the termination actuator bail. 


- Continue to cycle the drive shaft 


slowly until the roller on the 


“Form 


squaring engaging cam has 
moved the squaring termination 
pawl to its maximum rearward 
movement. At this point, the 
over-center spring between the 
squaring termination pawl and 
the squaring starting pawl is to 
cause the squaring starting pawl 
to “snap” forward into position 
to be contacted by the #1 latch 
on the squaring initiator seg- 
ment gear. To adjust, form the 
upper tail on the squaring 
termination pawl. 
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ADJ. 15 - RELEASE OF THE MULT-SQUARING KEY 


Eccentric — ~ _ 


- 
- 


~ 


Key Release Cam Follower 


Squaring Initiator Segment Gear 


r~ Key Release Shaft 


Key Release Bellcrank 


Key Release Link 
i, 


a 


Depress the mult-squaring key and 
cycle the machine in squaring until 
the roller on the key release cam 
follower drops into the lowest de- 
tent dwell on the squaring initiator 
segment gear. At this point, the 


NOTES 


mult-squaring key is to release, 
and the key release link is to rotate 
the key release shaft as far as 
possible without bottoming. To ad- 
just, turn the eccentric on the key 
release cam follower. 
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